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A.     Primary  Serirs. 


PjiiMAiiY  NccLUua.     Amylene,  C"H'^ 


Balard.   (1844).     X.  Ann.  Chim.  Phijs.  12,  320. 
Franklam>.       Ann.   Pfiarm.  74,  41. 


VaUme  (Kolbe) ;  Myle  (Qm.) — The  amylene  of  Cnlioiirs  b  liowcTcr  C^H^, 

Formation  and  Preparation.  1 .  Potato  fasel-«il  is  distilled  with  a 
Tery  concentrated  aqueous  solution  (70°  Bin.)  of  chloride  of  zinc  in  u 
retort,  the  ebullition  takinjcr  place  at  aliout  130^;  the  resuEting  diKtillato, 
which  is  a  mixture  of  C'^H%  C^H^"  and  C"H",  rectified,  with  change  of 
receiver,  the  Itoiling  point  rising-  from  no"^  to  300  ;  and  the  portion  wliich 
first  passes  over,  shaken  up  with  oil  of  vitriol,  whereupon  the  pure 
amylene  rises  to  the  top  when  the  liquid  is  left  at  rest,  the  higher  com- 
pounds remaining  dissolved  in  tho  oil  of  vitriol.  (Balard.) — 2.  Chloride 
of  aniyl,  C'^fl^CI,  is  distilled  with  the  pot^ish-Iime.  (Bttlar.!.)  —  3.  A  strong 
glass  tube,  i  of  an  inch  wide  and  14  inches  long,  is  tilled  to  the  depth  of 
1|  inch  with  pasty  zinc-auial^am,  above  which  Is  placed  a  two-inch 
layer  of  granulated  7.ioc  (which  likewise  unites  with  the  mercury,  as  the 
xinc  in  the  amalgam  is  used  up),  and  then  6  or  8  drachms  of  iodide  of  aniyi ; 
the  tube  drawn  out  at  top  to  a  very  fine  point;  the  air  dri%eu  out  by 
heating  the  iodide  of  amyl  to  the  boiling  point;  the  neck  sealed;  the  tube 
immersed  in  sand  three  inclies  deoj^  n,nd  heated  for  some  hours  to 
ICO^—  180^;  and  the  point  broken  off  after  the  tube  has  cooled.  Potas- 
sium, to  the  amount  of  1  or  2  grammes,  U  then  introduced;  the  tube 
Again  s<>aled,  heated  for  an  hour,  and  connected  by  means  of  a  cork,  after 
it  ha«  cooled  and  the  point  has  been  broken  ofl*,  with  a  distillation-tube 
leading  into  a  receiver  surrounded  with  a  freezing  mixture:  —  then  heated 
to  80"'  in  the  water-bath,  whureupon  }  of  the  product  passes  over:  and 
finally  over  the  flame  of  a  spirit-lamp,  whcreb^^  the  last  third  of  the 
Vol.  XI.  .         "u 
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Krakkland.     Chem.  Soe.  Qu.  J.  3,  30.     Jnn.  J^/tarm.  74,  41. 
A.  WcHTz.     ^V.  Ann,  Chim,  /Viyw.  44,  275 j  Ann.  PJiarm.  I)fi,  367. 

FomuUioti  and  Prepnmtion.  1.  By  tbe  liction  of  zinc-aumlgam  on 
ioJide  of  aruyl.  The  less  volatile  portion  of  the  distillate  thereby  obtained 
CODfiifits  chiefly  of  aiuyl  (p.  1).  Tbu  lujuid  *ru  uot  uted  upon  bjr  potajuiuai. 
On  rectifying  it,  the  boiling  point  rose  rspiilly  to  155''.  %i  which  point  it  remained 
sUlHHirtry  (ill  nearly  the  whole  hud  pjiwrd  orer.  The  liquid  whith  flistillcd  at  that 
umpcMturewaicolIccicdapart.  (Fnii.klaud.)-2.  By  the  action  of  so.Itum  on 
iodide  of  amyl.  No  decomposition  tiikcH  place  iu  the  cold,  but,  on  the 
application  of  beat,  the  sodiuiu  acts  upon  tbe  iodide  of  arayl  iu  tbe  same 
nmnuer  as  upon  iodido  of  butyl  (x,  563).  The  liquid  separated  from 
the  resnhin^  iodide  of  sodium  by  distillation  in  the  url-batb  i«  rcctilied, 
the  portion  which  passes  over  at  158°  beiug  collected  apart.  (Wurtz.) 
—  3.  By  the  electrolysis  of  caproio  aciiJ : 

C»-H'-()*  -  cm"  +  2CO«  +  H. 

A  concentrated  solation  of  caproatc  of  potasli  is  subjected  to  tbe  action  of 

a  KJnc-cnrbon  ^lattery  of  .six  elements  in  the  apparatus  used  by  Kolbe 
for  the  electrolysis  of  acetate  of  potash  (vir,  247).  The  liquid  soon 
becomes  turbid,  and  oily  drops  collect  on  the  surface.  Thiy  oil  i«  removed 
by  a  pipette,  and  distilled  with  an  alcoholic  solution  of  ifotash,  tbtn 
n-ftslied  with  water,  dried,  and  rectified.  Tliepnulucltbuijobtuinod  is  amyl. 
Jhe  jKitash  reUined  caproic  [?]  acid.  (Brazicr  and  Gotefileth,  Chetn.  ^oe.  Qu.'j. 
3,  222.) 

Properties.  Transparent,  colourless  liquid  havjuj^  a  slight  ethereal 
odour  Hud  a  bnminK  taste.  (Franklund.)  Culourless,  mubile  liquid 
having  an  aromatic  odour.  Turns  ibe  plane  of  poliu-iHation  to  the  right; 
but  propumtioDs  obtained  with  iodide  of  amyl  proiluced  from  difibrent 
Miinplcs  of  amylic  alcohol  po.s-'ie.'^M  thin  p«W4T  in  diflereut  degrees. 
(Wurtz.)  Sp.  pr.  =0-7704  at  iT  (Frankland);  07413  at  OV  and 
07282  at  20  .  (Wurti.)  At  30"  it  beeoiues  thick  and  oily,  but  does  not 
Aolidify.  (Frankland).  —  Boila  at  \55°  under  a  pres.sare  of  728mni, 
/Frauklaud);  at  Ab^"  (Wurtz);  at  155^  (Brazier  and  Gosalotb.)  Vapour- 
density  =  4  SO  (Kranklaud);  4050.    (Wurtz). 
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4  AMVLENE:    PRIMAIIY   NUCLIiUS   C"H". 

Dfc&mpoitUtons.  1.  Ainyt  does  not  Lake  fii-o  in  the  air  at  ordinary 
temperotiirea,  but  on  being  heated^  its  va|iour  buriia  with  a  white 
smoKy  flame.  (Frankland.)  —  2.  It  is  not  allcctcil  by  fuming  Rnlphiiric 
acir),  and  \^  but  very  slowly  oxidisetl  by  boiliu>,'  fuming  nitric  acid,  or 
by  a  mixture  of  nitric  and  sulphuric  acid,  the  litjuid  acquiring  the  odntir 
of  ralerianic  acid.  (Krankland.)  Strong  nitric  ucid  di&^olves  amyl  when 
V*utled  with  it  for  fuuw  time,  the  vupours  being  runtinnallv  cnnilen6e<il 
and  allowed  to  flow  back  again;  an»I  thn  solution,  when  neutralised  with 
carbunnte  of  potash  and  coneentmtod,  vieldf^  a  neuiial  yellow  fnbstaDcc 
8paringty  soluble  in  water,  and  ultimatelv  solidities  to  a  crystalline  man 
uf  nitrate  of  pot.ixh,  which,  when  treated  with  alcoholic  polash,  yields  a 
small  quantity  of  a  yellow  deliquescent  potaxh-salt:  no  r.ilerianic  acid 
could  be  detected  among  the  pro^lucts  of  the  oxidation.  (Wurtr.)  —  Amyl 
dites  not  dijtsolvc  in  oil  uf  vitriol  or  in  fuming  sulphuric  acid;  when  left 
for  Home  time  in  contact  with  the  latter,  it  blackens  and  ultimately  gives 
off  sulphurous  acid.  When  the  vapour  of  anhydrous  .sulphuric  acid  ia 
paused  into  amyl  tooled  by  a  freezing  mixture,  the  liquid  slowly  blickcus, 
and  gives  oQ*  sulphurous  aciil:  but  no  conjugated  sulpburie  acid  is 
produced.  —  3.  Hydrlotlic  nnd  hydrochloric  acid  do  not  uct  upon  amyl 
even  at  300"'.  —  4.  Pcntachloride  of  pliosphoruj>  does  not  act  up<»n  amyl  at 
ordinary  lem(>craturc.^;  ou  the  application  of  heat,  it  dissolves  and  sepa- 
rates out  with  scarcely  any  alteration  on  cooling;  after  long  boiling, 
however,  the  amyl  is  decomptttieJ,  with  evolution  of  hydrochloric  acid 
nnd  terchloride  of  phosphorus,  and  fonnation  of  subetitution-productA, 
When  7  pta.  (I  At.)  amyl  were  Imilcd  with  21  pt«.  (2  At.)  pcntachloride 
of  phoHpnorus,  till  the  liquid  liegan  to  show  colour,  the  residue  then 
washed  with  water,  dried  over  chloride  of  calcium  and  distillctl,  the 
thermometer  quickly  rose  to  210';  between  210' and  SIS'"  a  distillate 
jiassed  over  cuutaininir  ^8  26  p.  c.  0  and  10  61  H;  and  between  21a^  and 
520^  HUiilher  distillate  containing  57*04  p.  c.  nnd  9'HO  H,  agreeing  nearly 
with  the  formula  C'^H'^Cl  or  C«H«^I'  whicb  requires  5B-92C  and  948  ff. 
Equation  for  the  formation  of  this  product  : 

C'H"  +  Pfl*  =  C'^H'^Cl  +  PCP  +  HCl. 

When  5  pta.  of  amyl  were  boiled  for  several  (lays  with  30  pts  of  the 
penLichluridc  (1  At.  to  4  At),  the  let's  volatile  vapours  being  coodenmd 
and  made  to  flow  back,  the  pentnchtoride  of  phoMjdiorus  gradually  disap- 
peared, with  formation  of  hydrochloric  acid  and  tercliloride  of  phosphorus; 
aa  aoon  as  the  liquid  began  to  show  C4>lour,  the  boiling  was  (>toppe«l,  and 
the  product  washed,  drie*!  and  diti>tilled.  The  distillate  obuined  above 
270  ,  waji  a  colourless  neutral  liquid,  heavier  than  water,  insoluble  in 
water,  bnt  soiablc  in  alcohol;  it  contained  41  HO  n  c.  C  and  G'HA  II. 
ngrcoinir  n<*arlv  with  the  furniula  C'H'Cl'  <ir  C^lv'Cl*  which  requires 
4N-25  C  and  i\  42  II.  When  this  liquid  was  heated  in  a  sealed  tulie  with 
alcoholic  pota.th,  it  yielded  ehltiride  of  |Mitas«ium.  and,  after  addition  of 
waier.  an  "ily  liquid  separated  out,  which  ilistitlcd  nt  almnt  S*JO°,  bat 
withoutexhibiiihgaconviuntboilinj;  point.  (Wurts.) —  S.  FcntAchlorideof 
ODtiniony  acta  njKin  amy!  with  evoluiitm  of  hydrf>chIoric  nciil  ami  funna- 
tion  of  HubMtituiion  product*.  —  f.  Chhtride  of  mercury  heate^l  with  amvl 
is  rcdncf^l  nt  alwiut  S.^0^  with  evolution  of  hydruchluHc  acid;  but  D'> 
chhtride  of  amyl  is  fonncd.   (Wurtz  ) 

^cmftiniftfon*.      Amyl    united,    though    not    dirertlv.   with    oTVgen, 
IDC,   iodine,  &c..  funning  a  series  of  conipijunds  huroolf^ous  with 


IITURIUB  OF  A.UYL. 

Ltyl-'imronnJs.     Also  witb  hytlrogen,  whh  various  metals,  «. ^. 
zinc,  tin,  c^c,  and  ^vith  other  organic  radicals,  euch  as  ethyl  and  batyl. 
It  isin-'olublo  in  water,  but  mixes  in  all  pr(4>ortions  with  alcohol  and 
ether.    (Frankland.) 

£ef^ami/l.      C"H"=Q,oijii  j-  —  Preparation.    TOgrm.  iodide  ofamyl 

and  GO  gnn.  io<Iide  of  ethyl  were  deconipose<l  with  audiiini;  and  in 
anollicr  openlion,  34  grm.  iotlitie  of  amyl  and  27  grin,  iodide  of 
ethyl  with  8  ^^m.  of  s'^dium.  When  the  action  wa»  nearly  at  an  end, 
50  grm.  iodide  of  riaiyl.  40  grm.  iodide  uf  ethyl,  and  12  gnn.  eodium 
wcr3  lidded  to  the  product,  and  the  heating  continued;  altogether  154 
jLfrii'.  iodide  of  amyl  and  127  grm.  iodide  of  ethyl  were  decomposed 
with  34  grm.  aodiuni;  hut  thei^o  matcriaU  were  divided  as  above,  in 
order  that  tlie  action  might  not  become  too  violent.  When  the  decom- 
position wds  ended,  the  pro<luct  was  distilled  in  the  uil-lrath,  the  portion 
which  went  over  below  120°  being  colloctod  apart,  and  thi^  dtblillatv  was 
heated  under  a  aftalcd  ghiuA  tube  wi^h  exceas  of  sodium,  to  complete  the 
decomposition  uf  any  organic  iodine-compounds  thiit  might  utill  bo 
present.  The  linuid  was  then  again  distilled;  and  the  distillate  sub- 
mitted to  repeated  fractiuual  rectificaliou,  yielded  ethamyl  in  ihu  furm  uf 
a  liquid  which  passed  over  between  87"5  and  8i>*j,  and  fur  the  moat 
part  at  88°. 

Ethamyl  has  a  sp.  gr.  of  0*70G9  at  0";  boils  at  88^.  Vapour-denisity 
3*523.  It  turud  the  plane  of  polarixation  to  the  right.  It  ia  but  slightly 
attacked  by  pcntachluride  of  pllo.spbu^Uj^  at  its  boiling  point  (88*");  but 
when  the  two  eubetances  arc  heated  together  iu  a  scaled  gluss  tul>e  above 
100',  a  more  violent  action  inkos  nla<;(?j  the  products  could  not  however 
be  examined  bccanse  the  tube  exploded.   (Wnrtz,  Ann.  Pft^rm.  05,  370.) 
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BiUfimyl.      C^*H*'=p,ofju  > —  160  grms.  of  a  mixture  of  iodide  of 

butyl  end  iodide  of  amy!  were  decomposed  by  20  grm.  s^idium.  On 
dieftiUing  the  product,  tlie  greater  portion  passed  over  between  130'  and 
MO'';  and  by  repeated  fraotiiuial  di-slillatiou,  the  butamyl  was  obtained 
in  the  form  of  a  liquid  which  bad  a  sp.gr  of  0*7247  at  0',  boiled  at  132°, 
and  exhibited  a  vapour-denaity  =  4*465.     (Wnrtz.) 
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AMYLENE:  PRIMARY  NUCLEUS  C'H" 


Hydride  of  Amyl. 

C«H*'  =  C'-'H^H'  =  C'"H".H. 

Franklaisd  (1S50).  Arm.  Ph<trm,  74,  41. 

Amifl-hydrogmi,  Amyl-waafrttoff',  Ltntyle,  —  Constituta,  p«rhapi,  thfl  moft 
volxilo  portion  or  capionr,  and  probably  exiiU  ftlfto  in  coaU^. 

Formation  and  Pifparatinn.  1.  The  nnxtnro  of  aniyl  and  1iy<lri<lc  of 
amyl  (p.  2)  which  distils  orer  at  SO''  is  pJaced  in  contact  at  — lO^^ 
for  several  hours,  with  uil  of  vitriDl  ttaturntcd  with  anhTtlrous  sulphuric 
acid,  and  frequently  agitated,  whereupon  a  stratum  of  hquid  naea  to  the 
surface  ahout  equal  iu  volume  to  the  mixture  employed.  Tlio  pro^luct  is 
then  distilled  in  the  water-bath  at  a  gentle  heat,  wfieroupon  the  hydrido 
uf  umyl  |ia«sca  over,  whilst  the  upper  liquiJ  is  reduced  to  a  laytr  half 
as  deep,  and  coneiftting  probably  of  a  conju^aleil  compound  of  amylene 
with  sulphuric  acid;  lastly,  the  distillate  is  freed  from  admixed  eul- 
phnrons  acid  by  contact  with  sticks  of  fused  hydrate  of  potash. — 2.  More 
conveniently:  Iodide  of  amyl  is  heated  with  water  and  with  zinc  to 
142'' in  A  long  glass  tube  drawn  out  to  a  point  at  the  open  end;  the 
mixture  left  to  cool  after  the  action  is  completed;  the  point  of  the  tube 
broken  off;  the  open  end  connected  by  means  of  a  cork  with  a  disld- 
lati(Mi-tube;  and  the  liquid  distilled  at  tiO^  the  liistillate  placed  for  24 
hours  in  oontaot  with  hydrate  of  potash,  and  reoti6od  in  the  water-hath 
at  35^ 

Properties.  Transparent,  colourless,  very  mobile  liquid,  which  doa 
not  flolidify  at  24°;  has  a  density  of  0-6385  at  M";  boils  at  30"*  when 
the  barometer  stands  at  0*758  met.  and  exhibits  a  vapour-denaity  of 
2*4657  to  3'49&8.     Has  a  pleasant  odour  like  that  of  chloroform. 

Fmnklnptl. 

10  G  60     ....     83-33     ....     83-33 

12  B -« 12     ....     16  67  16-62 

C«H»    -«..     72     ...  lOOOO     ....     99-95 

Vol.       Denifty. 

Cnponr. « _ 10    ....  4-1600 

II.gM  - 12    ....  0-63tfi 

V»p.ofC"'HO» -..« -      2    „..  4-9916 

1    ....  2-4958 

[Thit  tSti  coiDpnund  u  C^H'^,  iin<t  not  u  rapposeil  by  Fninltbnd,  r*H*.  fntlows 
rom  its  vapoor-dentitf,  and  frotn  its  boiliui^-point ;  the  Uttrr  ia  indeed  higher  than  It 
•hoold  be  for  C"H",  according  to  G«rhardl'i  law.  (vii,  67.)  Similar  observationit  apply 
to  the  c«in(Hiuiid  dett-ribed  by  FrmnVUnd  and  Kolhc  (Ami.  Pharm.  66,  270),  m 
methyl,  C^IP.  which  ihoolii  really  be  regarded  ai  C*H'.  and  stand*  to  ethylene  C*W,  \a 
the  aftme  relation  aa  manh-gns  C^ll*  to  methylene  CH';  simiUrty  for  the  romponad 
deacrihed  by  the  fame  cbemiita  a*  ethyl,  C*H*,  which  ihonld  be  regarded  as  C*II'* ;  al«o 
the  valyl  of  Kolbr,  C*H',  in  which,  for  limilsr  rvm^ona,  the  atomic  wnght  tboutd  be 
d<Mhl*d,  fo  that  the  to-called  radicali  nre  actually  coinpouuds  of  a  ouclcui  with  2  AL 
H.— Comiiare  »ii.  172.] 

DeoompoiiiiouM.  Hydrido  of  amyl  burns  with  a  white,  rery  lummotu 
flatus.  It  is  bat  slowly  attacked  by  the  strongt^st  oxiilUing  agents,  and 
by  fumiDg  oil  of  vitriol  not  at  all. 

Combinations.  It  U  itinolubto  in  wat4^r.  It  diftitolves  readily  in  aUohol 
and  «cA«r,  brint;  separaled  from  the  foriuir  by  water.  (Franklasd.)     %, 


METHAMYLIC  ETHER. 


Oxide  of  Amyl,  or  Amylic  Ether. 

C'WO  =  C'^H'^HO. 

Balahd.     (1844.)     ^V.  Ann.  Chim.  Phy%.  12,  299. 

Amyioxyd,  AfylatMer,  Elhtr  amj/tiqne. 

Formation  ami  P repartition.  Chloride  of  amyl  mixed  with  alcoholic 
potash  in  a  strong  scaled  tube  and  heated  to  100",  yields  amylic  ether 
and  a  deposit  of  ohtorido  of  pntas.siiim.  (Hal&rd.)  Tiiia  product  waa  most  pru- 
Imbly  vin«mTlt<T  pth*?r,  (p.  B.)  —  Gaultier  {Compt.  retui.  15,171)  states  that 
by  diKtillirig  fimeluil  with  oil  of  vitriol,  he  ohluinod  amylic  ether,  among 
other  products,  as  a  colourless,  agreeably  smelling  liouid,  which  dissolved 
with  red  colour  in  oil  of  vitriol,  but  boiled  at  170  [certainly  too  high 
for  amylic  ether],  A  similar  liquid  wajs  obtained  In  the  same  mamicr 
by  Rieokher.    Sm  alio  Williaiuson  (p.  8). 

Propertin.  Colourless  liquid  boiliuj^  at  111"  to  1 12°  and  having  an 
agreeable  odonr.  (Balanl.) 
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Decomposition.  The  ether  prepared  by  Balard's  method  is  convsrtod, 
when  treated  with  chlorine-gas  uuder  the  influence  of  heat  and  sunshine, 
till  the  chlorine  no  longer  appears  to  act,  into  a  product  which  may  be 
regarded  as  a  mixture  of  bi-,  quinti-,  and  scxti-chlorinated  amylic  ether 
with  chloraldchydo  and  scsqui chloride  of  carbon.     For  : 

2C»CI"0  +  601  -  C*CI*0*  +  4C*CI». 

The  product  gives  up  to  water,  terchloracctic  acid  produced  from  tho 
chloraldehyde  (ix,  209);  thtj  rest  of  the  product,  houted  with  alcoholic 
potash  depoeits  a  large  quantity  of  chloride  of  pota^ium,  and  after- 
wards, on  dilution  with  water,  a  brown^  neutral,  oily,  chloriuated  mixture 
of  several  subst'inces,  while  valerate,  terchlorovalerate  and  qu»drichloro- 
ralerate  of  potash  remain  dissolved.  The  bichlorinatcd  amylic  ether 
acted  upon  by  potash,  yields  in  fact  valerate  of  potash  : 

C»*<:PH»0  +  3K0  -  Ci'H'KO*  +  2KC1  j 

the  qninttchlorinated  ether  yields  terchlorovalerate  of  potash  : 

C»CI*HH1  +  3K0  =  C'^a^H^KO*  +  2KCI ; 
and  the  eexti chlorinated  ether  yields  qnadrichlorovalerole  of  potash: 

C"Cim»0  +  3K0  =  C"<:i*H*KO*  +  2KC1. 

The  dark  colour  of  the  separated  neutral  oil  is  due  to  the  brown  sub- 
stance produced  by  the  action  of  the  excess  of  potash  on  the  chlorova- 
lonanic  nci<l.     (Mnlavuti,  jV.  Ann.  Chim.  Phi/x.  27,  417.) 


AMTLKNE :  PRIMASY  NUCLEUS  C-H"". 


IT-    Methamylic  Ether. 
A.  W.  Williamson.     Chem.  Soe.  Qii.  J.  4,  108,  234. 


Mtlkytatg  0/  Amyt,  Amylatt  ^f  MelAyt. 

Foriwtiujn  and  PreporfUion.  1.  By  the  action  of  iodide  of  methyl 
on  tmyUte  of  aodium  C"*H''KO*,  or  of  iodido  of  amyl  on  methylate  of 
•odium,  C^H'KO», 


Or: 


C'*H»KO' 
C»H«KO> 


c»u'»!  ;" 


KI  +  C"H»*0« 


It  is  purified  in  the  same  manner  aa  rinomcthylio  ether  (vlii,  1!)3). — . 
2.  By  the  action  of  oil  of  vitriol  on  a  mixture  of  1  At.  metliylic  and  I  At. 
amytic  alcohol,  the  process  being  conducted  aa  in  tho  conlinuou8  method 
of  preparing  common  ether  (viii,  173).  Tho  product  is  a  mixture  of  luelh- 
amylic  ether  with  mcthylic  ethor,  amylic  other,  and  excels  of  the  two 
alcohols,  which  may  be  removed  by  distillation  over  hydrate  of  potash. 
The  nicthamylic  ether  is  then  purified  by  fraetional  (fistillation,  which 
is  easily  effected,  in  consequence  of  the  great  ditference  uf  tho  boiling 
pointA  of  tho  throe  ethers. 

Propertia.     Transparent,  colourless  Hfjoid,  which  boila  at  92**,  and 
hu  a  vapour-density  of  3*74. 

Willtainioo. 
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Vip.  of  C«U»H)« 2    .. 

The  ether  ftDsl^ted  «m  preparad  by  the  fint  proocM. 


70715 
3*5357 


%    Vinamylic  Ether. 

C»H»0«  =  OH*0,C-H"0  =  cI^H"}^* 

WiLLtAMsoK.     Chfm,  Soe,  Qu,  J.  4,  108,  234. 

FormaiioH  and  Preparation.   Exactly  similar  to  that  of  mothamyUc 
other.  '^ 


AMYUC  AtCOHOL,  ^^^^^^  9 

Properties,     Transpareat,  colourless  lirjuid,  boiling  at  112^    Vs]iour- 
lienBity  4042. 

WilLuuttcoa. 
a. 

U  C 84     ...     72-41     .  ..     72-4J     ....     72*46 
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V.p.  of  C"H'«03 2     ....     8-0 121 

1  -ioaio 

a  w»  prepvet]  bj  the  action  of  iodide  of  ethyl  od  amylic  alcohol ;  b,  bjr  the  actiou 
of  oil  of  vitriol  on  &  mixture  of  vinic  and  am>Uc  bIcoUoIa. 

The  product  vhich  Balttrd  obtained  by  the  action  o(  alcoholic  potaih  on  chloride  of 
amylt  and  supposed  Co  be  aujyiic  ether,  was  probiibly  rinamylic  ether.   (WiUiamson.)  ^. 


Amylic  Alcohol. 
C*H"0»  =  C"H"».  H»0. 

Gabriel  Pelletan.    J.  Chin.  tnrd.   1,  76;  alao  Ann.   Chim,  J^hys.  30, 

221;  ^Uo  N,pr,  1,  135. 
Dumas.     Ann.  Chim.  Phtfs.  oOt  314;  also  J.  Chim.  nud.  10,705;  aUo 

Fofffj.  34,  335;  also  Ann.  Pharm.  13,  80;  alao  J.  pr.  Cfiem.  3,  321. 
Du3iAS  &  Stas.     Ann,  Ckim.  Phys.  73,  128;  aUo  Ann.  Pharm,  35,  143; 

also  J",  pr.  Ch^m,  21,  278. 
Caqoors.     Ann.   Chim.   Phy«.  70«  81;    al8t>  .<^rin   Pharm,  30,288;  aUti 

J.  pr.  Chem.  17, 213.— ^nn.  Chim.  Phy$.  75, 193;  also  Ann.  Phann. 

37.  104;  also  J.  pr.  Chem.  22,  171. 
Atjous.     Phil.  Xfofj.  J.  17,  86. 
Bai^bd.     N.  Ann.  Chim.  Phtja.  12,  204;    also  J,  pr.  Chem,  34,  123; 

abstr.  Compf.  reml.  19,  634;  abstr.  Ann.  Pharm.  42.  311. 
RiECKHER.    Ja/irb.  pr.  Phatm.  14,  I. 
PAfiTBL'B.     Compt.  rend.  41,   296;    Ann,  Pharm,  96,   255;    Chem,  Soc, 

Qa.  J.  8,  277. 

AmyUUohol,  ffydrated  Oxide  tj"  Amyt,  Hydrate  0/  Amyt,  Potato  F\i9fi-oif, 
Corn  f%u9l-uii:  Mylatkokttt^  Kartoffet/uaelot,  Fu9«l'6t,  Amylat,  .Amylcjcyd-hydrat,  HuUe 
de  pomme  de  terre.  Hydrate  d'Osyde  d'AmyU,  Alcooi  atHylique. —  Known  aince 
Scbeele  {Creil.  Antt.  178.').  1,  61);  more  exactly  investigated  chiefly  by  Pelletau, 
Dumas,  Cabours,  tuid  Balard. 


Sources.  In  brandy  from  potatoes,  barley,  rye,  boet-molasseB,  grape- 
baska  and  wine  lees,  often  mixed  witb  margaric  acid  and  tanantnie 
etbor.  Fasel-oil  is  contained,  nut  only  iu  ordinary  potato-brandy,  but 
also,  according  to  Duhrunfaut,  iu  tbat  wbieb  is  obtained  by  converting' 
potato-starch  into  grape-sugar  by  nicuutj  of  sulpburic  acid,  nud  fcrmeuting 
the  sugar.  Barley-brandy  yielda  by  reotitication,  nothing  but  potato 
fuaol-oU,  without  any  of  the  substances  which  Mulder  &l  Kolbo  {vid.  in/.) 


10  AMYLENE:    PRIMARY    NUCLEUS    CWR'". 

fonnd  in  rye-hrandy.  (Medlock,  Ann.  Pftai-m.  00,  214.)— Wort  prepai 
from   ninU  which  lias  been   ronst«il  with  [>eat-fimoke,  as  it  Lb  Jone  ia 
Scotland,  yields,  when   made  to   underxo  the   vinous   fermentation    and 
diatilled,  a  spirit  (whisky)  which  contains  fiisel-nil.    Wort  (rom  iinmalted 
barley  yiehls,  after  rermontation,  a  spirit  much  riclier  in  iu6ol-oil.      But 
if  (he  wort,  before  ferntentation,  be  boiled  with  hops,  iho  spirit  obtained 
from  it  is  free  from  fuacl-oil.     (Ghis^ford,  Jhh.  Pharm.  J4,  104.)  —  In 
the  rectification  of  brandy  pre|Kirod  from  rve,  thedistill'ito  obtainetl  after 
the  greater  part  uf  the  ulcnhol    iiaij   pas^ij  over,  is  turbid  and  contains 
fascl-oil.     This  ditttillnte  when  coolcil  depusits  a  ttllowy  »iih^tnnce,  of  the 
nature  of  fusel-oil.  (SchecIe.O/)«*-.  2,275.)  It  deposits  on  the  flannel  in  the 
funnel  of  the  receiver,  a  aalre-Iike  eubatanee  having  tlie  odour  of  fuAel- 
oil.    (Gphlen,  Schw.  I,  277.)     The  uiilky  liquid,  which,  in  the  rectificition 
of  corn-brandy,  poshes  over  after  the  alcdiol,  leaves  when  filtered,  a  soft 
solid  mass  coloured  green   by  oxide  of  coji|>er,  and  from  which,  even  at 
ordinary  tcmfteraturc?,  delicute  white   needles  sublime  in  the  veaseU  in 
which  it  is  kept.     '  Gm  )      This  Buh^tance,  which  was  more  particularly 
examined  by  Gehlin,  wns  designated  by  the  anthor  {/lani/bHch,  Aufl.  3, 
Uf  421)  &a  /iut*lwmph^n     But,  accoriiing  to  recent  invest i^^tionB,  it  is 
XI   mixture  of  potato   fusel'oil   with  margnric  acid,    lenanlhic   ether  or 
mnanthic  acid,  and  corn-oil.    According  to  Kolbe  (Ann,  Fharm..  41,  53), 
the   dark    brown,    greasy    mass,    euielling   strongly   of    fu^el-oil,  which 
collects  in  the  receiver  during  the  distillation   of  com-brandy,  contains, 
besides  fusel-oil,  a  very  large  quantity  of  uiargaric  acid,  a  small  quan- 
tity of  a*nanthic  acid,  and   from  1  to  2  p.  c.  of  corn-oil.    Mulder  {f*o>jtf. 
41,  582)  found,  in  a  dark  brown,  dii^ugreeahly  smelling  oil  obtained  in 
the  rectification  of  com-brandy,  which  hail  a  greenish  y<^lIow  colour  afte^ 
rectification,  nothing  but  (snanthic  ether,  and  the  substance   which   he 
eallu  eoriinily  Of^ttn  $itifiim,  which    is  greenish  yellow  and  pmells  like 
PheUandrium.     [Since,  however,  it  wan  obtainc<l  by  diritllling  the  entire 
oil  with  potash-Icy,  whereupi>n  nsnanthato  of  potn.*ih  remained  and  alcohol 
pawed  over  with  the  cora*oil.  and  since  the  corn-oil  which  Mulder  obtained 
with  dilute  potash  was  =  C"H"0*,  while  that  which  was  obtained  with 
Concentrated   potash  =  C"H"0,  it  appears  that  all  kinds  of  docomjto- 
sition-products  were  fonne<l|.     Muhler  afterward.-  found   {Ann,  Ph»mn, 
45,67;   also  J.  pr.    CA^m,   32,  219),  in    some  kinds  of  corn  fosel-od, 
a  large  quantity  of  margario  acid,  but  in  others  a  ^niall  quantity,  and 
in  others  again,  none  at  all.      Me^llock   {Ann.  Phnrm.  60,  214)  obtained 
by    the    rectiHciition    of    rye-brandy ,    nothing     but     potato     fusel-oil. 
A  volatilooil  from  c<>rn-bran  Jy  is  described  by  Buchner.  {Rtprrt^  24»  270.) 
The  brandy  obtaineil  from  bfft-molajvrg  whicli    has  uu<lcrgonc  the  vinous 
fermentation,    yields  an   oil,  which  after  enlEcicnt    jmriticiition,    agrees 
|tcrfect)y  will*  |>otato  fuscl-oil.     (Gaultier  de  Claobry,  Compt.  rmd,  15, 
171 ;  also  ^nn.  Phirm.  44,  127;  also  J.  pr.  Cftrm.  27,  56.)     Id  the  recti- 
Boation  of  brandy  obtained  from   grape-skins  after  the  wine  luu  bc«D 
exprened  (  Weinti-rstri-ffmntihr'ein)^    there  passes   over,    after   tho   pun 
alcohol,    a  spirit  containing  fu«oUoil,  and    afterwurd-4   a  wateir    liquid 
turbid  from   the  presence  of  oil.     On  mixing  thet^o  last  two  distillates 
together,  adding  water,  and  leaving  the  mixture  at  rest,  the  widc  fuatl- 
oil  rises  to  the  surface,  in  the  form  of  a  thin  colourless  liquid  which  soon 
Acquirrt  a  yi-llowi^h  tint,  cnnnnt  be  distilled  without  docouipotiitton,  h«Ji 
n  pungent  oduur,  and  intolerably  «h.)rp  ta>to;  a  single  drop  oi  this  liquid 
■nlhcient  tn  impaK  a  diaacreeablo  flavour  to  a  litre  of  alcohol.  (Am^Krr- 
I  Ann*  0wn.  /'Ay«.  14,210.)     This  wino  fusel-oil  is  a  oiixtaro  of  a 


AMYLIC   ALCOHOL. 

laiT^c  quantity  of  (jeDnntliic  ether  with  potato  fiiael-oil  and  a  little  alcoliol; 
ami  it  !H  chiefly  the  (pnanthic  ether  contained  in  it,  which  imparts  La  the 
alc^ihol  tho  disagreeahle  ta^tc  of  grapo-skin  brandy.  (Batani,  .V.  Ann. 
Chtm.  Phtjs.  12,  294  and  3'27-)  Tho  wine  fusel-oil  obtained  by  the 
(lii^liUutioD  of  Jena  mne-Uts  is  thickish;  depoMtn  at — 4",  a  large  qnantity 
of  camphnT-iike  matter;  has  a  density  of  0*8-j6;  is  yellowish  nrown,  but 
soon  becomes  dark  bro\irn;  lias  a  not  very  nnplcoMnt  odonr,  but  an 
excessively  repulsive  tasto,  and  excites  a  pcrsiat«nt  and  violent  irritation 
in  the  mouth  and  throat;  in  the  fr(^h  state  it  doe.i  not  redilen  Htmnfl,  but 
after  keeping  fur  a  year,  reddens  it  Ktrongly.  The  spots  whicli  it  makes 
upon  paper  do  not  diwippear  till  they  have  been  heated  fnr  some  time. 
It  burns  witli  a  d^rk  yellowish  n-d  ftmne,  and  lioauires  a  dark  carmine 
c<dour  by  conUict  with  oil  nf  ritriol,  Ac,  (Stickel,  A*.  Br.  Arch.  9,  22; 
compare  als-o  Bnchncr,  Jirprrt.  .18,  86.) 

It  is  highly  probable  that  fusel-uil  does  not  exist  ready  formed  in 
potatoes,  com,  ^nipca,  »tc.  but  is  produced  by  fcnnentution. —  Payen 
supposes  tho  fuM-iiil  to  pre-exist  in  potatoes,  because  bo  was  able  to 
extract  an  oil  from  potato-etHrch  by  treatintr  it  with  alcohol,  and  because, 
in  converting  potato-starch  into  sugar  by  boiling  it  in  a  still  with  water 
containing-  sulphuric  acid,  he  obtained  an  oil  smelling  of  starch,  and 
amounting  to  OOUl  of  the  starch;  this  oil  was  however  more  volatile 
than  fusel-oi).  But,  according  to  Bucliolz,  tho  oil  extracted  by  alcohol 
from  putatoi  5.  is  buttery,  and  without  the  taste  or  smell  of  fusel-oil; 
similar  obsprvations  apply  to  that  which  is  obtjnned  from  rye.  Schrader 
and  Kortc  {Schw.  1,273)  sup|Htse  that  tho  fusid-oil  is  produced  from  fatty 
matter  of  this  kind,  when  the  fermentation  is  badly  conducted  and  tho 
product  too  quickly  distilled.  According  to  Liebig's  £^ugge!^tion  {Chem. 
Brifffy  l^<^)i  fu8cl>oil  ifl  produced  by  partial  decomposition  of  common 
alcohol : 

saHHy  -  2C»H^K)«  +  6HO; 

and,  according  to  Dumas  &  Balard,  by  a  decomposition  of  grape-sugar 
induced  by  excess  of  ferment  [according  to  what  equation  1]. —  IT  Chancel 
(Compt.  rend.  37,  410,)  supposes  that  amylic  and  propylic  alcohol  are 
produced  together  by  the  decomposition  of  grape  sugar,  according  to  the 
equation  : 

2C'ni«o»  =  CTfi'o*  +  c"'ir-o-  +  sco»  +  4H0; 

{vid.  ix,  399);  but  propylic  alcohol  does  not  appear  to  bo  always  con- 
tained in  fusel-oil  {comp.  Wurtz,  Ann.  Pharm.  03,  110)  ^I.  Finally, 
according  to  the  supposition  of  Doschamps  (N.  Ann.  Chim.  Pk^s.  12, 
S8«)),  wine  fusel-oil  is  produced  only  from  the  skins  of  the  gm[>e«  by 
fermentation  and  subsequent  heating  to  100^ 

Preparation.  In  the  rectification  of  potato  or  rorn  brandy,  the  fusel- 
oil  being  less  volatile  remains  behind  for  the  most  part,  passing  over 
in  considerable  quantity,  together  with  water,  only  with  tho  last  portions 
of  the  spirit,  and  separating  out  on  the  surface  of  the  liquid  when  a 
larger  quantity  of  water  is  added.  Crude  fusel-oil,  which  may  be  obtained 
in  abundance  from  the  large  brandy  4listil!eries,  is  yellow,  reddish  yellow 
or  red-brown,  of  sp.  gr.  0'84  to  0*93,  and  still  retains  alcohol  and  water. 
It  is  freed  from  alcohol  by  washing  with  water,  and  then  fr<m»  water  by 
rectification  over  chloride  of  calcium.  (Pelletan.)  A  Bin«li  qumtityof  ulcohol 
remains  with  it.  (DnmM). — 'i'he  oil  is  shaken  Up  with  an  equal  quantity  of 
water;  then  distilled  after  being  separated  from  tho  water  by  treating 
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with  au   eqDiil  quantity  uf  puuuded  chloride  of  calcium;  the  receiver 
changed  as  goou   as   the   boiling   point  reaches    131^   at   wbich  point  it; 
remain!)  steady  till  the  end  of  the   distillation;  and    the  latter  di&tillatoj 
reclified,    rejecting'   the  portion  wliich   goes    over  last.      The   fu?el-o.i 
obuined  below  1,11"  still  retains  alcohol.  (Apjohn,  Phii.  Mag.  17,  86.)  — •] 
The  oil  freed  from  the  greater  part  of  the  alcohol    hy  repeated   agitation^ 
with   water,    \a  rectified;  tho  recei%'er  cUaiiged    as  soon  oa  tim  boiling 
point  rises  to  132",  at  which  point  it  then   rcniaiuij  conNtant  during  the 
whule  distillation;  and  this  distillate   repeatedly  rectified.    fCahours.)  — 
A  similar  process  is  followed  by  Kopp  (.inn.  Phanu.  53,  i9ti).  accortling 
to  whom,  however,  the  boiling  point  slowly  rises  above  l4^'2^;  he  examined' 
tho  liquid  wliich  pa^ed  over  ut   134'.  —  Accf»rding  to  Krutzsohe  {J,  ftr, 
Oum.   31,    1,)   the  boiling  point  of    the  crude  oil    washed   with   water, 
remains  stationary  for  some  time  at  132^,  and  theu  gradually  rises  nhuvo 
ICO"  [probably  from  admixture  of   marguric  acid  or  ccnauthic  ether]. 
But  the  distillate  obtuined  between    132"  and  135^  yields  after  repeated 
roctiHoation  an  oil  boiling  at  132^ — The   crude  oil  is  distilled  without 
any   preparatory  treatment,  whereupon   a    mixture  of  uil,    wuler,  and 
common  alcohol  posses  over;  and  the  portion  which  distils  over  l>etween 
130"  and  la^"*,  is  purified  by   repeated  rectification.    (Dumas,  Aledlook, 
Rieckher.) 

2.  To  obtain  pure  fusel-oil  from  the  oil  of  ffr<ipc-skin  bratufyt  this 
oil  is  distilled;  the  portion  which  goes  over  between  130^  and  140° 
collected  itpart,  and  re-distilled  after  ailditiou  of  hydriite  of  potash, 
whereby  the  admixed  umanlhiu  ether  is  decomposed  and  tho  wuanthio 
acid  retained;  and  the  rec«Mver  changed,  us  soon  as  the  boiling  point 
has  risen  to  132':  tho  fusel-oil  thus  obtained  is  very  pure.    (BalanJ.) 

%  Adivf  and  Inactive  Ami/lie  Alcohol.  —  Tlie  fusel-nil  of  commervo 
consists  chiefly  of  a  mixluro  of  two  kinds  of  amylie  alcohol, — onn  octivOi 
and  the  other  iniK'tivo  with  regard  to  polarised  light.  These  two  vnrietiei 
aro  exactly  similar  in  their  chemical  pruportiea;  diRer  but  slightly  iu 
density  and  U)iling  point;  and  give  rise,  under  similar  circuni^iancea,  to 
prwtucts  which  resemble  each  other  in  nil  respects,  excepting  in  their 
relation  to  |K>Iarised  light,  those  wbich  are  derived  frum  the  active 
ftlcohol  being  themselves  active,  and  those  which  result  from  the  inactive 
alcohol  being  tbeinselves  also  inactive.  —  The  proportion  of  tho  activo  and 
inactive  alcAjliols  in  fusel-oil  varies  according  to  its  origin;  thus  the  fusel-oil 
obtained  by  fermentation  of  the  juice  of  mangold-wurKel  contains  about 
one-third  uf  active,  and  twu-thirds  of  inactive  amylie  alc<diol,  whoroaj 
that  which  is  produced  by  fermentation  of  the  molasses  contains  about 
equal  parts  of  the  active  and  inactive  alcohols.  Tho  two  olcohola  ounoot 
be  separatoil  by  fractional  distillation,  but  onlv  by  fractioniil  crystallisa- 
tion of  the  active  and  inactive  sulphamylotos  of  baryta.  For  this  purposo 
it  la  nooesaary  to  prepare  a  lai%^  ouantity  of  sulphamylate  of  baryta 
from  orndo  amylie  alcohol  rectified  l>r  a  single  di^tiliation,  in  order  to 
froo  it  from  water  and  vinic  alcohol.  The  amylie  alcohol  thus  far  purified 
in  mixed,  as  usual,  with  an  equal  weight  of  sulphuric  acid,  the  mixtnre 
treated  with  carlrunate  of  biiryta,  then  filtereil  and  left  to  cryalalliaOk 
Tho  crystals  have  all  tho  same  aspect,  lustre,  form,  and  angles;  and,  a« 
in  the  C4ue  of  a  perfectly  constant  and  botnogeneuun  substance,  th«  salt 
may  bo  crystallised  either  wholly  or  partially  any  number  of  liioeii, 
'*liunt  the  nlight«M  change  iu  tlio  ae|)cct  of  the  crystals.  Nerertho- 
he  majis  is  really  oompoiied  of   two  kmila  of  crystals  diiToriDg  ia 


I 

4 


AMVLIC   ALCOHOL. 

Bolnhllity.  and  in  their  action  on  polarisfld  light, — one  boiujEf,  incleei}, 
active,  aixi  the  nilipr  inactive.  They  nro  very  <lifiicult  to  separate,  in 
consci|uence  of  their  complt^te  iaornorphism.  Nevertheless,  the  active 
ealt  \s  2^  tinic*9  more  soluble  than  the  inactive;  and  if  the  first  crystals 
which  separate  he  rocrystalliKcd  about  20  times,  a  prodnct  is  at  length 
obtained  which  hn^  no  action  un  polarised  Ii>;ht;  and  by  repeatedly 
crystallising  the  mother-liquor,  a  tioiiUinn  \n  ultimately  te^t  cnnt4iining 
suthiu;:;  but  the  active  salt.  La.'stly,  on  extracting  from  ilie^o  two  varietiea 
of  the  sulphainyhite,  the  auiylio  alcohol  of  which  they  contain  the 
elements,  it  \h  found  that  the  more  soluble  salt  yields  an  amyJic  alcohol 
which  rotates  the  plane  of  polarisation  to  the  left,  and  to  the  amount  of 
20°  in  a  tube  50  centimetres  long,  while  the  less  soluble  salt  yields  an 
aniylic  alcohol  which  has  no  perceptible  action  on  polarised  light. 
(Pasteur,  Cinnpt.  rend.  41,  29BJ  \. 

Propf^tieji.  Transparent,  colourleas,  thin  oily  litjuid,  greasy  fo  the 
touch.  (Pcllctan.^  Solidifies  at  —  19*  to  —  20  ',  forming  a  crystalline, 
laminated  nia-ss,  and  melts  iigain  at  —  18".  (PoUetan.)  Does  not  solidify 
at  —  21"  (Apjohu);  r«<|uirea  for  its  solidification  a  temperature  of —  23' 
or  still  lower.  (Pierre.)  Sp.  gr.  :  0-82703  at  0"*  (Pierre,  .V.  Ann.  Chitn. 
Phyx,  19,  197);  0-8253  at  0^  and  0'8137  at  1.5"  (Kopp);  or,  according  to 
a  later  determination  by  Kopp,  [Ann  Pharm.  94,  290),  08248  at  0°, 
and  08113  at  187";  0-8I3M  (Apjnhn);  0-8184  at  15' (Cahonrs);  0-8185 
at  13"  (Rieckher):  0-821  at  Ifi"  (Poiletan);  0818  at  f  4°  (Delffe,  X.Jahrh. 
Pharm.  1,  1);  Index  of  refraction  for  the  red  my,  1-3601  (Delfls). — 
Boiling  point:  125"  at  0-76  met.  atmosplicric  jTcssuro  (PcUetan)  [t»>o  low 
in  consequence  of  the  presence  of  common  alcohol];  lai""  (Apjohn): 
131-5*  (Duraa«);  131-8  at  0  751  met.  (Pierre);  132"  at  0-7C*  met! 
(Cahonrs);  133°  at  27"  9"'  and  with  platinum-wire  immersed  (Kopp)j 
in  a  later  experiment  (Ann.  Pharm.  .94,  289)  Kopp  fniiud  that  a  thermo- 
meter with  its  bulb  immersed  in  the  liipiid  showed,  at  the  commencement 
nf  the  ebullition,  a  temperature  of  129<i^,  and  afterwards  slowly  rose; 
while  a  thermometer  with  its  bnlb  in  the  vapour  marked  130-9'  at  first 
and  slowly  rose  to  13r6\  (these  temperatures  determined  by  Kopp,  are 
corrected  for  the  difference  of  temperature  of  the  mercury  in  the  tubo 
and  bulb);  134'  (Rieckbor);  13-2'  nt  339  7  Tar.  linos.  (Uelffs.)  The 
active  ah?nhol  Itoils  at  127°  to  128°,  under  the  ordinary  pressure,  and 
the  inactive  alcohol  at  12i>".  The  mixlnre  of  iho  two  boils  at  interme- 
diale  temperatures.  (Pasteur.")  —  Sf>ecific  heat  0  5S73.  Latent  heat  of 
vapour  12r37.  (Favro  ami  ?^ilbcrmann,  A'.  Ann.  Chim  Pbyn.  37.  401.) 
—  Va|»our  density :  3137  (Apjiihn);  3147  (Dumas);  3-20  (Balard). 
The  oil  makes  a  transient  grea^-^e-spot  upon  paper.  (Polletan  )  Its  odour 
is  ponetniling  (Pellelan),  repulsive  (Dumas),  peculiarly  pungent  (Apjohn); 
in  the  pure  state  it  bus  n  less  disagreeable  odour  than  when  diluted. 
(Rieckher.)  Its  taste  is  perfistently  sharp  nnd  warm  (Pelletan.  Cahours); 
fiharply  bitter,  srnnewbat  like  that  of  oil  of  cUtves.  (Apjohn)  The 
vapour  when  inhaled,  or  a  drop  of  the  liquid  placed  on  the  tongue, 
excitefi,  in  susceptible  persons,  coughing,  nausea,  giddiness,  ami  fninting, 
and  especially  weakens  Hie  lower  extremitiea,  even  for  24  hours.  Id 
dogs,  a  /ew  tJiblespoonsful  merely  produce  vomiting;  in  rabbits,  two  tea- 
inoon.'<ful  excite  vomiting,  and  larger  doi*ca  prodnce  oppression  of  the 
chest  and  death;  still  smaller  nninials  are  rendered  insensible  by  a  few 
drops,  and  aspliyxiatcd  and  killed,  with  convulwions  and  intcrrupte<l 
respiration.     Ammonia  actfi  as  un  antidote.     (Pelletau.)     According  to 
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Scblosyborver  (^nn.  i^AajTn.  73,  212),  anjylic  alcohol  acts  upon  the  aaim&l 
organism  like  vinic  alcobulj  l>ei[ig  quickly  decuuiposcd  in  the  blootl, 
producing  intoxication  aud  deatli-like  sleep,  and  acting  in  the  came 
manner  on  tlio  mucous  uiembrtiue^.  —  Auiylio  alcohol  id  neutral. 
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DfcompositioM.  If.  I.  Amyltc  alcohol  paased  in  the  state  of  yapoar 
through  a  long  glass-tuhe  at  a  modcnile  red  heat,  is  resolved  into  pro- 
pylene gas  and  niar^^h  ga^  in  about  ct|ual  volumes;  a  lii^uid  also  condensed 
which  apt>eard  to  bo  unulterod  aniylic  alcohol.  If  the  heat  be  too  lovr, 
bnt  little  gna  ie  forrnetl;  if  it  be  too  great,  scarcely  anything  but  mareh- 
gaa  iH  obtained.  (Reynolds,  Chem.  Soc.  Qu.  J^  3,  111;  compare  ix,  395.)  ^ 
—  2.  Fosel-oil  is  difficult  to  set  onjire,  and  burns  with  a  white  Jununous 
fiaiue,  leaving  a  soiall  glutinous  residue  (Pelletan);  burns  with  a  pure  blue 
flanie  (Cahours);  with  a  bright  smoky  flame.  (Apjohn.)  —  3.  It  is  nut 
much  altered  by  being  kept  for  two  years  in  bottler  containing  air,  but 
ae<|uires  the  |K>wer  of  reddening  litmus  slightly,  in  consequence  of  the 
formation  i>i  a  rolalile  oily  ncid  [valerianic  acid  ?j  (Cabours.)  — 
4.  When  fuKel-oil  bums  in  the  ijluw  lamp  (it,  o6),  a  liquid  condenses, 
which  forms  with  potajih  a  i^nbslance  resemblitig  the  resin  of  aldehyde, 
but  dttes  not  reduce  silver-halls,  or  yield  nny  cryt.Uillinc  product  with 
ammonia.  (Dniard.)  When  heated  ptalinuni-black  i^  moieteued  with 
fusel-oil,  and  covi-red  with  a  glues  hell-jar  open  at  top  nud  standing  in  a 
plate  containing  water,  valerianic  acid  soon  begins  to  run  down  the  sidott 
of  the  bell-jar  into  the  phite.     (Caliours.) 

C»"ll"0»  +  O*  -  C'«H»0*  +  2HO. 

This  transformation  likewise  takes  place  in  vinegar  manufactories,  when 
brandy  containing  fu^eloil  m  used,  bo  that  sometimes  thu  odour  of  vale- 
riaiiic  acid  is  perceptible,  only  however  at  temperature^^  abovf  3C'\  while, 
below  (h:tt  point,  any  fusel-oil  that  may  be  present  is  converted  into 
acetate  of  amyl,  which  has  not  an  unpleasant  odour.  (Ddbereiacr.) 
Fnseloil  may  aioo  lie  converted  into  valerianic  acid  by  passing  a  «treui 
of  oxygen  through  it  at  a  boiling  heat,  the  apparatus  being  so  arnuiged 
ibat  the  vaponra  which  rise  may  bo  eundont>ed  and  flow  back  a^in. 
(B.  Railtou,  Ck€tii.  Soc.  Qu.  J.  G,"S0».) 

5.  Wjieo  chlorine y<u  is  passed  for  several  hours  through  fuseUoil, 
gw  is  abundantly  absorbed,  with  great  rise  of  tem|>erature  and  ovoluli 
of  hydrochloric  acid,  and  the  fu^el-uil  is  converted  into  a  comfwund 
roaembliug  chloral.  (Cahnurs  ) — Ik  When  a  solution  of  futtcl-oil  in  a  lurgQ^ 
aaantity  of  wntcr  contHiuing  a  little  |>otash,  is  treated  with  //f't>mm<* 
VMtinr.  till  thua«  botliea  arv  no  longer  doooloriacd,  the  liquid  yields  oi 
vapomtiou  a   recidiM  of  valetmtA  of  poUuli.      (Lcfort,    i'ompt,   ttm' 
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23,  229.)  —  The  solution  of  iodine  in  fusel-oil  tarns  acid  from  ionnation 
iif  hytlriodic  acid.     (Rieckher.) 

7.  Strong  nitric  ucid  dissolves  fusel-oil  with  violent  action,  the  liquid 
turning  brown  as  the  point  of  satumlion  is  attained,  and  then  yielde  by 
distillation,  not  valerianic  acid,  but  a  neutrul  oil,  probably  ainylic  aldlde. 
(Dumas  &  Stas.)  —  Cold  nitric  acid  does  not  mix  with  fusel-oil  or  exert 
any  action  upon  it;  but  on  heating  the  liquid,  till  gas-bubblen  begin  to 
escape,  decomposition  takes  plauc,  which  soon  becoincif  rapid,  oven  if  the 
fire  be  quickly  removed,  but  may  bo  mo<leratod  by  the  addition  of  cobl 
water.  An  oily  mixture  passes  into  the  receiver,  consislin;^  of  amylic 
ether,  amylic  aldido  (inasmuch  as  potash  forms  with  it  a  substance  like 
aldehyde-resin,  nitrate  of  uiiiyL  and  hydrocyanic  acid;  and  in  the  retort 
there  remains  valerianic  acid,  probably  mixed  with  the  aldide,  inasmuch 
as  potash  colours  it  deep  brown.  (Balard. )  —  8.  Fusel-oil  is  devonipo»ed 
by  aqueous  totUc  acid,  slowly  and  without  formation  of  carbonic  acid. 
(Millon.)  —  9,  By  aqueous  cA/vwic  ariJ  it  is  couvertod  into  valerate  of 
amyl.  —  When  an  aqueous  sulution  of  bichromate  of  potash  is  added  to 
a  mixture  of  fusel-uil  and  strung  sulpliunc  acid,  an  oil  risni^  to  the  surface 
consisting  of  amylic  aldide  ^or  rather,  accohling  to  Halard,  of  valerate 
of  amyl  which  is  polymeric  with  it).  (Dumas  &  IStas.)  —  A  cold- 
saturated  aqueous  solution  of  bichromate  of  potash,  supersaturated  witli 
oil  of  vitriol,  becomes  heated  on  addition  of  fusel-oil,  and  is  converted 
into  a  mixture  of  valerianic  acid  and  chrome-aluin,  with  amylic  aldide 
floating  on  the  surface.  (Balard.)  —  10.  With  peroxide  of  man i/aneati  aXso, 
ft  mixture  of  fusel-oil  aud  strong  sulphuric  aoid  yields  amylio  aldide 
(valerate  of  amyl)-     (Dumas  &l  Stos). 

11.  Fusel-oil  mixes  readily  with  nil  of  vift'ioi,  the  mixture  becoming 
thick  and  acquiring  a  carmine  colour,  aud,  on  addition  of  water,  the 
fusel-oit  is  ai^aiu  s«^parated,  with  pale  yellow  colour,  but  with  its  original 
odour.  (Pelletan.)  In  this  reikctiou,  sulphamylic  acid  is  produceil  and 
remains  dissolved  in  the  water,  (Crthoura.)  ^  On  distilling  the  solution 
of  fnsel-oil  in  oil  of  vitriol,  huiph;ir(m8  acid  is  evoKed,  aniyJene  (C'N'"), 
and  its  multiples  (^"H^and  C*'*!!''^),  pass  over,  together  with  a  sulphu- 
retted compound,  and  a  bliick  pitchy  substance  remains.  (Balard.) 
By  distillation,  aniylcne  is  obtained  [or  chielly  rather  C^H**,  inasmuch 
as  it  boils  at  160''],  together  with  valerianic  ether,  valerianic  aldide,  and 
a  liquid  having  an  ethereal  odour,  and  strong  but  nut  bitter  taste. 
(Gauitier  de  Claubry.)  -  With  a  mixture  nf  strong  sulphuric  and  nitric 
acid,  fusol-oil  becomes  so  violently  heated  that  the  escaping  vapour**  take 
fire  spontaneously.  (Uieckher.)  --  12.  Fusol-oil  distilled  with  anliydrous 
phosphoric  acid  yields  amylcne  and  its  multiples.     (BalurJ.) 

13.  By  t^ /chloride  of  pho.*ph"ntit  &i[t.\Qd  in  successive  portions,  fusel- 
oil  is  converted,  nith  violent  evolution  of  heat,  into  phosphate  of  amy], 
chloride  of  amyl,  aud  hydrochloric  acid.  The  latter  escapes  as  gas 
together  with  part  of  the  cliloride  of  amyl: 

3C"H"a>  +  PCI"  =  2C"'H"O.PH0*  +  C'^H^Cl  +  2HCL 


By  a*ldition  of  excess  of  tcrchloride  of  phosphorus,  which  is  taken  up 
without  further  rise  of  temiterature,  ami  then  uf  a  small  quantity  of 
water,  fusel-oil  is  completely  converted  into  phof^phatc  of  amyl,  a  portion 
l>eing  however  further  Iraubfornicd,  by  the  phosphorous  acid  produced  at 
the  same  time,  intu  amylophosphoruus  acid.  (Wurtz,  ^V.  Jnn.  Chim. 
Phyi.  16,221.)  — 14.    With  pc/i('.<cA^on'</tf  o/'p/iaspWu-j,  fuicl-oil  yiebU 


16  AMYLENE:  PRIMARY   Nt'CLIiUS  C^K 

ohlonde  of  amyl,  cblorophosplioric  and  Kjdrocbloric  acid ;  (Cafaoara, 
Compt.  rtnd.  22,  486;  25,  727): 

cwH»o>  +  pa«  =  c»H»ci  +  pa*o»  +  hct. 

15.  Fusel-oil  ahsnrhs  hi/iirxfiloric  ncid  gaitj  with  rise  of  tempemtore 
find  browD  culauring.  —  16.  Fusel-oil  diHaoKes,  with  the  aid  of  heal,  ia 
A^QOOua  chifjride  of  zinCt  forming  a  liquid  which  heg\f\n  to  l>oil  at  130°, 
and  yiehls  a  distillute  ol  C'"H"*  and  C^'H*  (scfmruble  by  fractioDal  recti- 
fication lit  a  gentle  heat),  which,  when  repcateilly  distilled  over  chlorido 
of  xinc,  are  more  and  more  convertt'd  into  C^H",  perhaps  by  the  con- 
tinued uclinn  uf  the  boat.  (Bulard.)  With  chloride  of  xinc,  a  ^m  w 
likewise  attained,  having  ibe  composition  of  ethylene.  (ModlocV.)  — 
17.  By  distillation  whh  fluoride  uf  boron  or  Jlaorif/e  of  Bilicium,  amylenc 
and  itj  ninltipiRS  arc  likewise  ubtaincd:  on  the  other  hand,  in  all  tbesv 
oa9e«,  no  ainylir  ether,  or  but  very  little  of  it,  appears  to  be  fomie*!. 
(Balard.)  —  18.  Fu^el-oil  distilled  with  phttpkoi-un  ami  bi'omine,  or  iotUm, 
yields  hrnm'iiU  or  ioiiUle  of  amifl. 

J  9.  FuneUtil  heated  to  220''  with  a  mixture  Vit  hydrate  of  potath  and 
/rmeyieldu  valerate  of  potash  and  hydrogen  gas.     (Dumas  Jt  Stas.) 

C«H'H)*  +  KO.  HO  =  C^H'KO*  +  4H. 

Tliu  fusel-oil  \f  heated  in  a  retort;  ten  times  its  weight  of  potash-lime 
thrown  upon  it;  and  the  ma-ss,  which  spontaneously  becomes  warm  and 
Bcqnires  a  yellow  colour  by  contact  with  the  nir,  heated  in  a  bath  of 
fnvible  metal  to  170°  and  then  to  200'',  which  tcmpi-ruture  is  continued 
for  12  hours.  At  170^  the  mnfts  turns  white  and  begins  to  give  off  purv 
hydrogen  ga«,  net  mixed  with  any  hydronarbon,  unless  the  heat  be  too 
suddenly  rtiitcd.  The  residue  pontuitiing  the  valerate  of  potash  may  he 
nitiniately  heated  without  residue  to  230".  If,  after  cooling,  it  be  exposed 
to  the  air,  without  Wing  covered  with  water,  it  absorKs  oxygen  [aod 
▼Bpour  of  water  t]  with  such  avidity,  that  it  burns  away  like  tinder. 
(Dunin.«  $i  Stas.'j  — ^  20.  Chloriilr  of  eynnorim  is  rapidly  absorbed  by 
fuj^cl-oil,  and  exert!*  upon  it  an  action  similar  to  that  which  it  produces 
npon  common  nlcdiol  viii,  2.')0)  sal-nmnioniac  gradually  separating  out, 
ami  the  liifuiil  yiebling  by  ditttilhition,  Hrst.  chloride  of  amy!,  which  boils 
at  about  100^  and  then  amylic  urcthane  CXH'^O* : 

C»»H»:0*  +  CNCI  +  2HO  -  C«NH'*0*  +  HCI. 

[The  chlorido  of  amyl  is  formed  by  the  action  of  the  hvdrochloric  acid 
on  another  jHirtion  of  the  amylic  alcohol.  The  formation  of  chloride  of 
ammonium  indicatOM  also  that  of  carbonate  of  amyl,  according  to  the 
equation  : 

2C*"n»(>>  +  C^N'CI  +  2IIO  =  N»*C1  +  2CC»H"O.CO«)  t 

but  the  formation  of  the  taller  componnd  was  not  actually  obserretl]. 
{A.  Wnrti,  K.  J.  Pharm.  20,  U;  Ann.  Pharm^  T»,  280)  % 

Conihino(io»$. —  Fusel  oil  shaken  up  with  water,  takes  up  a  small 
quantity  of  il,  increasing  thereby  in  density.  (Pellotnn,  Apjobn.)  The 
wntcr  at  the  same  time  diMfolven  a  «nmll  p*  rtion  of  the  fuM<'l-oil.  acquiring 
its  inbiur  nnd  dimini»hing  Fomewhrit  In  density.  (IVllotan)  Accoitling 
to  Apjohn  and  Balard,  fu>uI-oil  docs  not  dissolve  in  water. 
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It  dUaolvefi  phosphorus  at  a  bulling  licnt,  forming  a  Icniou-yellow 
solution  (in  small  quantity,  according  to  Trautwein),  from  which  the 
phosphorus  does  not  soiwrato  out  vn  cooling.  I  Policial). ) 

It  dissolvea  a  small  (jmuitit^*  of  sufp/inr  when  heated  (none,  according 
to  Trautwcin,  evun  at  a  boiling  heut),  the  sulphur  being  precipitated  on 
cooling.  (Pelletan.) 

It  dissoU'es  ioi/inf  abundantly.  (PcIIetan,  Trautwoin,  RtpcrL  01,  28.) 

It  dissolves  in  strong  ht/dnxhloric  acid.  (Bahinl.) 

It  al^sorbs  timmoniacal  ipts  with  green  colour.  (Pelletan.) 

It  dies<tlve.s  a  large  quantity  of  /tydrat€  of  potas/i,  acquiring  first  a 
yellow,  then  a  greeuibh,  then  a  deep  red  colour,  and  an  offensive  odour. 
Water  forms  n-ilh  this  solution  an  emulsion,  from  which  the  fancl-oil 
separates.  (PelletanJ — With  hydrate  of  swla  it  forms  a  red  solution,  and 
if  it  contains  a  little  water,  a  buttery  mass.    (Pelletan.) 

It  cnmbines  w-illi  cJtforide  of  cahitan*     g 

\\"\i\\  hichhr'tde  of  tin,  it  assumes  a  fed  colour,  and  yields  crystals, 
which  are  decomposed  by  water,  slowly  even  by  the  moisture  of  the  air, 
yielding  aqueous  bichloride  of  tin  and  unaltered  fusel-oil.  (Gerhanlt, 
'Ann,  Chim.  Htya.  72,  I«7.) 

From  solution  of  gold,  it  extracts  in  a  few  days  all  the  chloride  of 
ffold.     (PcUotan.) 

It  mixes  with  eiher,     (Pelletan.) 

It  mixes  tn  all  proportifm^  with  alcohol  (Anjobn),  and  is  separated 
therefrom  by  water  only,  when  the  proportion  of  alcohol  is  smalt. 
(Pelletan.)  Tbi-i  solution,  and  even  bnindy  containing  fusel-oil,  assumes 
a  carmine-colour  when  mixed  with  oil  of  vitriol.  (Pelletan.) 

Fusel-oil  mixes  in  all  proportions  with  strong  ac^c  acid,  and  is  not 
separated  therefrom  by  putasb-Icy,  because  it  ia  soluble  in  aqueous 
iicti'iU  nfpol/nJi.  (Pelletan.) 

Fusel-oil  mixes  with  oiVjt  both  ^xfd  and  vofnidtf,  di^s5olves  solid /a/«, 
common  camp/tor,  many  hard  resins^  and,  at  high  temperatures  only,  a 
small  quantity  of  caoutchouc.     (Pelletan.) 


Valeraldide. 
C"'H'"0"=C"»H^O'. 


Dumas  Sc  Stas.     Ann.  Chim.  Ph^s.  73,  145;  also  J,  pr,  Chem.  21,  289. 
Gahltip-R  dr  Clal'mry.     Compt.  i-ctid.   15,    171;   also   Ann,   Fharm. 

44,   127. 
Tbautweim.     Rtprri,  01,  6. 

CiiANCEi*.     Compi  rend.  21,  D34;  also  J.  pr.  Chem.  36,  447. 
Kellkr.     Jnn.  Phanti.  72,  31. 
Parkinson.     Ann,  Fharni,  90,  114;  ahhtr.J.pr.  Chan.  C2.  286;  Phaitn. 

Certtr.   1854,569;  Jahretbus  iii5A,   442. 

VatrriMiie  Atdehydt,  Valtrat,M^taldid,  Amyiatdehyd,  Bablrianald*kyd,Aldthyde 
valrriqwe. 

Formation.  1.  By  the  distillatitm  of  fusel-oil  with  oil  of  vitriol, 
(together  with  amylene  and  amylic  clher.)  (Gaullier.)  —  2,  By  the  action 
of  strong  nitric  acid  ,upon  fusel  oil.  (Dumas  &  Stas.)  —  3.  By  the  dry 
distillation  of  valerate  of  baryta.  (Chancel.) — If  4.  By  the  dry  distillation 
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of    a  mixtnro   of    valerate  and     formiate   of    lime   in    equal    numbei 
of  atoniH  : 

C'flH'C«0*  +  C=HC«0»  =  2(CiiO,CO»)  ^  C'^H'OO*. 

Similarly,  any  altlido  may  be  obtained  l>y  distilling  the  lime  or  baryta- 
salt  of  the  corresponding  fi>tty  Hcid  with  an  equivalent  quantity  of  the 
formiate.  (Limpriclit,  ^hw.  iVifj»-m.  97,368.)^ — 5.  In  the  diatilUtion 
of  bran  with  tjulphuric  acid  and  peroxide  of  maugaiiese,  many  other 
productJ)  bein^  furineil  at  the  earne  time.    (Keller.)  When  lujmlio.  tbe  yellow 

powdpr,  whiL*li  riillii  out  on  rjtjhi-g  the  conrs  uf  the  liop.  ift  distilled  with  watrr,  vale- 
rianic scid  ))BMft  orcr  toirlhrr  with  n  Tolattlc  oil.  Tlte  Utter  in  rrsiniscd  bjr  conUrt 
with  t)tr  Rir ;  »nd  the  rrMnnufi  ma>s  di«tillrd  it  a  eentlr  liPAt  with  livdratpof  lime  Tieldi 
Tdernidide.     {Pcrsonnp,  y.  J.  Pharm.  26.  241 ;  Crrmpt.  rmd.  38,':i09.) 

Preparation,  1.  The  distillate  obtained  from  fasel-oil  and  oil  of 
vitrini  i8  repeatedly  rcft.fie<l,  the  less  volatile  liquids  Uring  each  lime  Mt 
a«ide.  (Gaiiltier.) — 2.  The  mixture  of  fusel  oil  and  strong  nitric  acid  i« 
ealuraled  with  an  alkali,  after  the  viuleut  evulutiun  of  beat  has  snb«ide<), 
then  dirttilloii,  tind  the  oil  which  parsed  over  collected.  (Dumas  A  Stajj.)  — 
3.  Peroxide  of  nian^uese  or  aqueouif  bichrotmite  of  potash  is  added  to 
a  mixture  of  fusel-oil  and  Ktrong  sulphuric  acid,  and  the  oil  which  rises 
to  the  aurfuce  taken  off  (Dumas  &  Stas  )  —  Or,  4  At.  peroxide  of  man- 
ganew  arc  ndded  to  a  corded  mixture  of  1  At  fusel-oil  and  4  At.  strong 
mlpharic  acid  contained  in  a  tubulated  retort;  the  distillation,  which  at 
first  ^ocs  on  of  itself,  assisteil  towards  the  end  by  a  gentle  beat;  the 
fliigbtly  acid  distillate  rediHille^l  after  a<ldltion  of  carbonate  of  potash; 
ami  the  oil  separated  from  the  water  which  has  passed  over  with  it 
(Trautwein.)  *.  Or,  II  pts.  of  port  amylie  alcohol  are  gradually  mixed 
with  10][  pt«.  oil  of  vitriol,  prevlonsly  diluted  with  an  equal  volume  of 
water,  and  the  mixture  after  cooling,  gra<luallv  added  to  an  aqoeous 
solution  uf  12i^  pl«.  of  bicbroiimle  of  f>otash  in  a  tubulated  retort, 
whereby  sufficient  heat  is  evolved  to  distil  over  the  greater  part  of  the 
liquid,  external  heat  boin^  required  onlv  towards  the  end  of  the  opera- 
tion. The  upper  oily  layer  t>(  the  di!*tillate  is  then  separated  from  the 
lower  liquid.  wut<lied  with  pot:i«h  to  free  it  from  VHleriunic  acid,  iind 
agitated  with  a  [»erfeclly  saturated  solution  of  bisulphite  of  soda,  where- 
DpOD  a  crystalline  compound  of  valeraldide  with  that  salt  separates  odL 
Tbe  cryAlulline  mass  ia  then  strongly  pressed  and  dissolved  in  warm 
water  at  TO"*  to  HO*^;  any  oily  liquid  that  may  yet  remain  removed;  the 
crystiilline  compound  which  sepanite^  on  cooling,  mixed  in  a  retort  with 
a  concentrated  solution  of  cjtrbonate  of  potash  or  soda,  and  gently 
healed;  and  the  valetaldide  which  rise^  to  the  surface  as  an  oi!y  layer, 
distilled  off,  sepamte^l  from  the  water  which  passes  over  with  it,  and 
rectified.  (Parkinson.)  ^.  —  4.  Valerate  of  baryta  is  di^itilled  at  a  dull 
red  heat,  and  the  resulting  oily  mixture  of  about  0  pts-  valcral  and  I  pt 
val«rou«  repeaU'dly  rectified,  the  valeral,  which  is  the  more  rplatuc, 
being  collected  apart.     (Chancel.) 

Pr^yperiii*.  Coloarlcaa  oil.  (Dumas  Si  Stos;  Oaultier;  ParkinwD.) 
Mobile;  of  sp.  gr.  0  820  at  32''  (Chancel);  U  818  (Trautwein):  0  8009  at 
20^  (PorM>nno.)—  Boils  at  96"  (Gaultier).  a  little  alxive  100\  aud  yield-i 
a  vapour  whoso  density  is  2*03  (Chanod);  at  96^  U)  fl?"  (Purkinsou); 
at  abont  00.  (Personne.)  Smrlls  like  apples  (Dnmas  ^  Stas):  kajt  a 
ahnrp  jHnietniting  odour  (Gaultier);  pleasant,   hut  strong  and  '      N* 

ttiffucaliug  (Parkin^on);  produiM   oppreoaiou   when    inhaled    t  r, 
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and  excites  cougbinj^  (Trautwein);  its  vapour  dilfufled  in  nn  apartment 
sniells  fruity  at  firat,  afltrwarJy  like  valeriauic  Jiciil.  (Trautwein.)  Its 
taste  is  strongly  bitter  (Gaaltier;;  burning' (Chancel);  aUurp  ami  bitter. 
(Parkinson.)  ISeutral.  (Dumas  &  Stas,)  Refracts  light  strongly.  (Par- 
kiuson.) 

Dumas  &  Stna.     Chflncrl.        Keller. 
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Vapour  of  Valcraldide    ... 
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1,  Valeraldiile  is  very  inflammable  and  boras  with 
a  bright  I9ame  faintly  bonk-red  with  blue.  (Chancel.)  —  2.  In  contact 
with  oxyg^en  gas  and  plutiiiuni-Ij]:ii'k,  and  by  utlior  oxidising  agent.s,  it  is 
convertfHl  into  viik'rianic  aoid.  (Cbanc«l.)  AI«o  by  exfrnsure  to  the  air 
(Gerbardt,  ..V.  Jun.  Chim.  Phyn.  7,  27?*;  Parkinson);  and  when  kept  for 
a  month  in  vesselfi  contiiining  air,  it  arf|uiree  th^  power  of  reddening 
litmus.  (Trautwein.)  —  3.  By  nitric  acid  of  ordinary  strength,  it  is 
converted,  with  violent  evolution  of  nitrous  vupoiir,  nitric  oxide,  and  a 
gB«  which  burns  with  a  very  bright  flame,  into  a  liquid  which  «inks  in 
water  and  appears  to  bo  nitrovulerianic  acid.  (Chancel.)  —  4.  When  vale- 
raldide  is  beuted  with  a  dilute  eolutiun  of  bichromate  of  potfish,  valerianic 
aoid  pluses  over.  —  5.  When  repeatciUy  distilled  with  diiuto  sulphuric 
acid  and  peroxide  of  manganese,  only  a  small  portion  <if  it  is  convertc<l 
into  valeriaoic  acid.  (Trautwein.)  —  6.  Fused  with  hydj-ate  uf  potash,  it 
gives  off  hydrogen  and  forms  valerate  of  potash.    (Gerbardt.) 

C»H"><V  +  KO  +  HO  -  Cw»H»KO*  +  2H. 
Dot  it  ia  not  dtvompoaed  by  boUing  with  potash -ley  of  tp.  gr.  1*333.  (Traatweln.) 

Dissolves 


Covihinatio/ts  Insoluble  in  water.  (Chancel,  Purkingon). —  ^..^^i.^o 
a  tolerably  large  quantity  of  pho^pfutrtui;  no  nulphur.  even  at  the  boiling 
heat;  and  a  very  large  quantity  of  ifufine.   (Trautwein.) 

Mixes  with  oil  of  vitriol.   ((Jaulthier.) 

Vahraldidfnmmoni't.  A  mixture  of  valernldide and  nijueous  ammonia, 
wliicb  is  turbid  at  (irst,  soon  becomes  clear  and  deposits  a  large  number 
of  shining  octohedrons.  These  cry,Htiils  contain  a  lurge  ijutuittty  of  water  of 
crystallization,  which  they  gradually  lose  in  vacuo,  over  a  mixture  of 
sal-ammoniac  and  lime.  (KcIItr  )  —  ^.  Vtileraidide  absorbs  ammoniacal 
gas  rapidly  and  with  gnat  evolution  of  heat,  producing  a  thick  syrup; 
which,  after  standing  for  some  weeks,  is  converted  into  a  ma.ss  of  delicate 
prismatic  crystals.  By  exposure  to  the  air  or  by  heat,  these  crystals  are 
ijuickly  reconverted  into  the  syrupy  liquid.  They  are  insoluble  in  wnter, 
but  dissolve   readily  in    alcohol   and  ether.     (Parkinson.)  —  ArcorrlinK  to 

Liinpncht  (Ann.  PA/tttb.  90,  II  t),  thr  vulrmliliili;  oblnintd  b«  Oiidiitionof  fusrl-oil  form* 
a  drfinite  compounrl  with  ammcnix  ;  but  that  wbicli  \b  proilurc<l  by  the  dry  tli-ttillntion 
u(  vaUrntc  of  baryt*  dt>r»  not  f«»rni  any  «ticb  ciimpouiid.  Similarly  with  butyraldide. 
Hence  Limuricht  coocludea  tbat  the  prodocu  obtained  by  the  dry  distillation  of  Ibe 
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earthf  prop^Ules.  bntyratrs,  valrrates,  Ace.  are  not  iJentical,  but  mrrelj  Uomerir  wttli 
the  true  nldiden  prodii<.-ed  by  oxidation  of  tlie  corresponding  alroboU  ?  br  accordinRly 
distinguiabes  tbetn  by  ibe  lennH  propylul,  butyral,  valeral,  /kr.,  rcftricting  the  term 
aldehyde  [or  aldidel  to  the  bodies  which  Fonn  definite  cotnpouadi  of  ammonia.  He 
obaerres,  huwever  that  the  hutyral  with  which  he  experimented  was  contaminated  with 
batyrone.     {compare  x,  551). 
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ValeralJiile-ammonia  isconvertetl  by  £<ulpburetted  hydrogen  into  rmje- 
nildine  C*NH*'S*,  a  compound  liormologoufi  with  tliialdine.  (Beissenhirtx, 
Ann.  Pharm.  94,  109;  Parkinson.) 

3(NH\C">H'«0^  +  GHS  =  C»Nn"S*  +  6H0  +  2NU*S. 

Hydrocyanic  acid,  in  presence  of  dilute  bydroeb!oric  acid,  and  vitli  the 
aid  of  heat,  converU  valeraldide-aminonia  into  leucln.  (Limpricbt,  Ann, 
Pharm.  94,  243;  Parkinson); 


[NH«,C»H»OS  +  C«NH  +  HCI  +  2HO  =  C'NH'K)*  +  NH*C1.] 


Taleraliiide  UfUh  B\«ulphitf  of  Soda.  —  Prrparation.  (p.  18.)  — 
White  crytftalline  niaas  consieting  of  nacreoua  lamtncD,  When  left  for 
some  lime  in  vacuo  orer  oil  of  vitriol,  it  gives  off  it^  water  of  crystal* 
liz&tion  and  crumbled  to  a  white  ]>owder.  When  dietilled  with  a  con- 
centrated solution  of  carbonate  of  potash  or  sodas  it  gives  off  vaJeraldide. 
Pisflolvea  sparingly  in  cold  water,  more  reailily  in  water  of  70°  to  80', 
On  heating  the  aoueoua  solution  to  between  80°  and  90^  decomposition 
takire  place,  vuleraldide  and  sulphurous  acid  bcin^  given  off,  and  sulphite 
uf  soda   remaining    in   solution.     The  compoui 


■ 
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absolute  alcohol  and  in  ether.     (Parkinson.) 

C«H»0« ^ ,„^ 86-0 

NaO 312 

2  80« „..„..„ 64-0 

2  HO  « 180 


is  nearly  ins(.>luble  in 


Parkioaoa. 
43-U 
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3213     31-95 

904 


C»»H»0».NaO,«80»+2Aq.    ......  199-2     .«.  100*00 


■ 

I 


Valeraldido  mixes  in  all   proportions  with  alcohol,  ether,  and  ^atiU 
oU*.     (Chancel.) 

It  oiasolres  certain  rftiiui.     (Traatwein.) 


Ai*ctirding  to  Parkioton,  valeraldide  heated  abor*  tta  boiftas 


point,  ii  ooovcrtal  mtn  a  liquid  of  Ibe  nme  compovitioa,  but  bailing  between  150* 
200^ ;  lh«  aame  nmlifirati'Mi  •p|>rart  abo  to  be  preMnt  in  the  li()uid  eiprrsced  from  lite 
•Hlphite  of  Kda  compound,  and  is  bkewi«e  tcparated  when  tbt«  compound  la  baatnl 
with  dry  carbonala  of  M>da.  Limpricbt  howewr  did  not  obtain  mwh  ■  modiAcadoo  by 
cither  \A  Ukrmr.  iJirae  pntcwMra.^ 
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Valerianic  Acid. 
C"H"0*  =  C'*H",0*. 

CnEVRBrL.     Ann.    Chim.   Phys.  7,   264;    23,   22;    also  Schw.  39,  79. 

Rechercft^  gur  Us  corps  grm,  99  and  200. 
Orote.     Br.  Arch.  33,  160;  38,  4. 
Trommsdorfp.      ^V.  Tr.    24,    1,    134;    26,    1,   1;   aUtr.  Ann.  Pharm, 

6,  176. 
WiNCKLEK.     Jiepert,  44,  180;  —  78,  70. 
Trautwei!*.     AWn.  ArcJt,  26,  282;  Pepeti.  91,  28. 
DuAiAS  &  Stab.     Ann.  Chim.  Phys.  73,  128;  also  Ann.  Phaitn.  35,  145; 

aUo  J.  pr.  Ckem.  21,  278. 
Louis  Lccien  Bonaparte,     J.  Chim.  mrd.   18,  6,  6;  also  J.  pr.  Chart. 

30,  302. 
WiTTSTEiN.      Pepnt.  87,  iS9; 
Iljenko  &  Laseowskv.     .iinii,  Pharvi.  55,  78. 

Ff(pn>  arjff.  Bcidt  iaruiiurt,  Helpkinadvrt,  PhoeenaHure,  Aeide  voleri/tniquf, 
Ae.  eateriqu§,  Ac.  dtlphiniquv,  Ac  phocenique,  —  Y\t^\,  obtaiued  from  dolphin 
oil  and  exactly  investigated  by  Chevreul  in  1817.  The  acid  diacovorud 
io  valcriun  root  by  Pentz  {Br.  Arch.  28,  33f<)  in  181J),  and  by  Groto  in 
1830,  and  s|>ecially  examined  by  Troninisdorflf,  as  alsu  that  obtained  by 
Dumas  and  Stas,  from  fusel-oil,  were  sooo  recognixed  as  identical  with 
delpbinic  aoid. 

Sources.  \,  In  Vat^^rian  root.  To  the  amount  of  not  quite  !  percent. 
(Trautwoin.)  Both  in  the  fresh  and  in  dried  root.  (Grote.)  It  oxisti!  most 
abundiintly  in  the  umaU  valerian  rout  (Bonaparte),  which  iu  gathered  in 
dry  places  in  tlic  spring.  (AtichofT. )  The  herb  of  valerian  contains  very 
little  acid.  (Grote.)  When  the  root  it}  distilled  with  water,  the  acid 
possea  over,  partly  in  the  state  of  ai^aeous  solution,  partly  mixed  with 
a  neutral  oil. 

2.  Id  the  ripe  berries  (Chevreul),  and  in  the  bark  (Kramer,  ^V.  Br. 
Arch.  40,  269;  Moro,  Ann.  Ph^irm.  55,  330),  of  Viburnum  OpuluSt  and 
in  the  alburnum  of  Satnbucus  nigra.  (Kramer,  N.  Br.  Arch.  43,  21.) 

3.  In  the  root  v>f  Angelica  ArchangcHca.  (Meyer  k  Zenner,  .^inn. 
/*Aann.  55,  317)  ^nCi  qI  AthimanUt  OrcoseHmtm.    (Wincklcr.)     In  Asa 

^Jjgltida.   (Hiasiwetz.) 

4.  In  the  oils  obtaine<]  by  distillation  uf  the  flowers  of  AnOt-emis 
nobUis,  the  more  ToUtile  portion  which  distils  below  210^  consisting 
chiefly  of  an  oil  composed  of  C^H'*,  and  the  portion  which  ilistils  at  and 
above  210",  yielding,  when  heate<l  for  a  lihort  time  with  alcoholic  potash, 
the  reat  of  too  oil  C"H'*,  while  valerate  and  angelate  of  potaah  remain 
behind.  (Gerbardt,  iV.  Ann.  Chim.  Phys.  24,  96;  also  Auh.  Pharm.  67, 
238;  also  J.  pr.  Chsm.  45,  221;  comp.  SchindJcr.  ^V.  Br.  .irck.  41.  32.)  — 
Peretti,  {J,  Chim.  vied.  21,  433)  and  Dumenil  {Repert.  86,  MG)  likewise 
obtained  from  the  water  diijtilled  from  the  herb  of  A/utri&tria  tarthetiium, 
and  of  Artemisia  Atsindiinnif  a  volatile  acid  which  is  perhaps  valeri- 
anic acid. 

The  herb  uf  Ditjit^ilis purpurea,  and  other  scrophnlariaceous  plants 
yielded  to  Pyr.   Morin,  (iV.  J,  Pharm.  7,  299)  a  volatile  acid,  for  wbich 


23  AMTLXNE:   RIUAST  yCOJCTS  CV. 

in  caw  of   its  hm  Wisr  Tuertts>c  arSd.  vUck   h  gnatlj  resemble^ 

lie  Fttpeesis  the  name  :  _i*.7-.'"Ri  *.»."  iWj. 

6.  As  T&Vnn.  in  ihe  ci!  of  I'^^^aait  plMajtt,  and. altboogli  in  modi 
■mailer  quai^iiiT.  is  ira:::-.:!  Cfi^^vrefil.)  ApparentlT  alao  in  animal 
aecretioDs  .  Ba^ari.  .V.  j  »t^,  Chim,  FiyK  12.  317;  see  alao  Bnsndecke, 
ArcM,  Pka^.    t\  TO.  ?4. 

7-  Valerianic' acid  appear?  goft'inrr  to  exiit  in  end*  oil  of  amber. 
(MaiTson.  J-v-A.  i*A=irm   V.  7*   1.) 

FormafiK\^,  1.  Bt  tbe  oxiiaiion  c/ fime^il.  Taleialdid^  and  varioM 
otber  compoonds  of  the  amT4t''De  scenes,  bj  tbe  action  of  the  air,  <A  aitrie 
acid,  chrLtmic  acid.  hTdnte  of  notasfc.  ^c  i  Duma*  A  Staa,  Balaid.)  — 
Hence  al».  vhen  the  residae  of  tbe  diiaiUaxion  of  wino-lHraady,  wbid 
contains  fasel-oil.  is  left  to  |tativfr  in  tbe  air.  (Balard,  Laroqne,  X  J. 
Pkarm,  10,  10x^  Raihon  Clrm.  Sk.  Qn.  J.  6.  205,)  finds  that  fiMd-oU 
is  conreTtcd  into  raleiiaaic  acid  br  passing  a  ;■!»■■  of  03Cjgen  gaa 
tbrtiDjHi  it. 

2.  Bt  the  pQtrtbction  of  mo^t  aw^ised  oxxaiuc  bodies.  — ^When  pus 
cs^iein  is  left  to  puirvfr  in  summer  ia  coniact  with  water,  valciate  and 
balTtate  of  ammoDia  are  fonaei.  besxles  t4ber  rnvkdoct^  (Iljenko,  Aim, 
Pkarm  63.  St>4:  «^e  also  Brendorke,  x.  79.'i — The  paring  of  veij  old 
Boqoefort  cbee5>e  vield.  vhen  disiilted  vitb  dilate  snipbaric  acid,  an  aeid 
which  smells  like  T:aleriaoic  scid.  <  Balard.) — Strong  wnelliny  Limbnif 
cheese  contains  ralertie  of  ammonia  besides  other  amnoniaeal  nits. 
(Iljenko  &  Laskowskv;  ivmp.  x.  79.) —  Reb)in|r  ebserred  that  bn^nie 
and  ralerianic  acid  wert  formed,  bos^ides  snenaic  arid,  br  the  fmeih 
tation  of  malalo  of  lime,  in  Ci>Dtaci  with  pnuefrin^  cheese,  \ArA.  Fkarm. 
[2],  67.  300:  Pk^lrm,  Centr,  1S.>2.  <;3:  in  the  'latter  pboe  it  is  remarked 
that  the  valerianic  acid  may  have  Keen  fonne«l  bv  the  patn&ctMMi  of  the 
cheese.) —  Valerianio  and  bairric  acid  have  been  fonnd  in  wheat  n>oiled 
bj  sea-water.  (L.  L.  Bonaparte,  x,  7!^.)—  In  tbe  prepaiationof  carthamio 
from  sa69ower,  there  is  S(.»ttiet)mes  formed  in  snmmcr,  a  lai|:o  qaaatitf  of 
ralerianic  acid,  the  cartfaamin  al  ihe  «ame  time  diminishiae  eon»derably 
(Salvetat,  .V.  Ann.  Chim,  /*4.»^  25,  337;  als<i  .V.^.  Fhan^lS,  259;  alss 
J.  pr,  CMfm,  46.  i*^.)  Valeiianic  acid  is  likewise  found  in  patrafied  ox- 
bile.  (L.  A  Buchner,  J.  pr.  Ck^m,  46,  151.)  Itisabo  obtained  b/ dis- 
tilling Inpnlin  with  water.   ^Pei^mne.  p.  18.) 

3.  By  distillin:;  celatin  ^Schlieper.  Jan.  PAarm.  59,  1)  or  fibril, 
albamin  or  casein  ^Gnckolberger.  Amm,  Pkurm.  64.  39),  with  ehromate  of 
potash  and  dilate  sulphuric  acid;  and  by  the  distillation  of  ossein  (Ooek- 
elbergerj  or  ^uien  (Keller,  Ann,  Pkarm.  72,  24'  with  satphnrio  a<ud  and 
oxide  of  raaDffanese. 

4.  When  hydrate  of  potash  is  fosetl  with  lencin  or  casein  tiU  hrdfOfn 
is  given  off,  as  well  as  aaimoaia,  a  residue  is  left  containing  Tawrate  of 
potash.  ( Liebig.  .ittn.  I^h^rrm,  57.  127.)-  A  certain  qoaatitj  of  this  aeid 
appears  also  to  be  formed  when  c«>mmercial  indigo  or  lyeopodinm  seed  is 
fused  with  hydnle  of  potash,  proliably  in  constsjoenee  of  the  protein- 
eompouod»  containe^l  in  lhe.«e  (Hxl:es '(riW.  Gerbardt,  X^  J.  Pkanm,  }, 
319;  Winkler.  Hff-^rt  78,  7U>. 

5.  In  the  oxidation  of  oleic  acid  by  nitric  acid,  and  of  certain  hydro- 
-mrbons  by  nit  ic  acid  or  hydrate  of  potash.     When  oleic  acid  is  distilled 

•h  fuming  nitric  acid,  a  large  quantity  of  valerianic  acid  distils  orer, 
iher  with  many  other  acids.  (Redienbacber.)  —  The  aM»re  volatile 
ion  of  the  mixture  of  empyreumatic  oils  obtained  in  the  distilbtion 
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%r  rape-oil,  yioMs,  when  distilled  with  airouf^  nitric  acid,  a  number  of 
acida,  anion/;  which  is  vulerianic  acid;  and  when  pa^ced  in  the  utate  uf 
vapour  over  heated  soda-lime-,  it  likewti^e  forms  a  small  quantity  of  raie- 
late.  (Schneider,  Ann.  Fkarm.  70,  113.) 

Unsoci^ntful  stteinpta  to  prppare  vttlerUntc  inid  (rvm  mcetie  add  and  valerian  oil 
are  deKnbed  by  Trautweiu.  (A'at/n.  Arch.,  27,  459.) 

Preparation.  1.  From  Valerian  root.  —  1.  The  rwit  ia  distilled  with 
water;  the  acid  oil  separated  from  the  water  which  distils  over,  and  haa 
likewise  an  acid  reactitm;  the  oil  shaken  up  wUh  wutcr  :iud  carhouate  of 
magtietiia;  the  mixture  distilled,  whereupon  a  neutral  oil  piisses  over,  and 
valerate  of  magnosiu  reniaiuH;  and  the  valerianic  acid  ecpanited  from 
this  salt  hy  distillation  with  sulphuric  acid.  The  acid  watery  distillate  is 
likewise  neutralised  with  carlmnate  of  soda;  the  solution  ov-»|Kirated  lu 
H  basin,  whereby  the  neutral  oil  is  partly  voiatilixed,  difrusin*,^  a  strong 
odour  of  valerian,  and  is  partly  rt'sinixed  to  a  brown  fihn;  the  liquid 
filtered,  and  evaporated  till  it  acquires  a  thickish  consistence;  this  viscid 
liquid  distilled  with  a  qii.intity  of  oil  of  vitriol  (diluted  wilh  one-half 
water)  somenhat  greater  than  is  required  to  saturate  the  soda,  the  distil- 
lation bein;;  eouliuued  us  long  as  the  liquid  which  passes  over  continues 
to  redden  litmus;  and  the  resulting  layer  of  oil,  which  «till  contains  a 
large  quantity  of  water,  decanted  from  \\\e  subjacent  aqueous  acid,  and 
rectified  hy  itself,  the  receiver  being  changed  as  soon  ivt  the  clear  uilv 
anhydrous  [mouohydrutedj  acid  passes  over  in  place  of  the  milky  liquiJ. 
(Trommstlorff.)  —  In  this  pntcess  there  is  6omi*tinies  left  in  tlie  retort  a 
sntall  quantity  of  oil  or  resin,  which  does  n^jt  show  itself  in  a  second 
distillation  of  the  anhydrous  acid;  neither  docs  any  milky  liquid  puss 
over  at  the  beginning. — The  acid  cannot  be  dehydrated  by  distillutiou 
over  chloride  of  calcituu  without  becoming  contaminated  with  hydro- 
chloric acid.     (Tromnisdorff.) 

2.  Twenty  parts  uf  the  comminuted  root  are  distilled  with  100  pts.' 
of  water,  till  30  pts.  of  distillate  are  obtained;  30  pts.  of  water  added 
to  the  residue,  and  then  distilled  oH';  the  same  process  rej^^eated  unco 
more;  the  three  distilhttes  satu rated  with  carhunate  of  soda,  after  sepa- 
ration of  the  oil;  the  mixture  boiled  down  to  7  jKirts  in  a  copper  vessel; 
the  reshlue  evaporated  to  dryness  in  a  porcelain  basin;  the  solution  of 
5  pts.  of  the  residue  in  5  pts.  of  water,  mixed  with  4  pts.  oil  of  vitriol 
and  8  pts.  water,  and  distilled  nearly  to  dryneas  in  a  retort  of  eight  times 
the  capacity  of  the  mixture;  and  the  oily  acid  still  contaiuiug  water, 
removes!  from  the  watery  distdlatc,  and  dehyilrated  by  Trommsdorff's 
method.  (Witutein.)—  Aftftr  the  three  distillations  with  water,  the  root 
is  exhausted  of  valerianic  acid,  but  the  residue  ts  still  strongly  acid  from 
the  presence  of  a  fixed  organic  acid  {malic  acid,  acconling  to  AsclioH); 
there  is  therefore  no  necessity  to  add  sulphuric  acid  for  the  purpose  of 
separating  the  portion  of  valerianic  acid  supposed  to  he  combined  with 
bases.  (Wiltsteiu.)  —  3.  One  (mrt  of  the  root  cut  in  pieces  is  rapidly 
distilled  with  4  pts.  of  water  till  2  pts.  have  piissed  over;  2  pts.  of  hot 
water  added  to  tl>e  residue  ;  the  distillation  re[>eated  ;  ami  the  same 
treatment  continued  as  long  as  the  w:itcr  continues  to  pass  over  acid. 
The  whole  of  the  watery  and  oily  distillate  is  then  grailually  mixed  at 
the  boilini^  heat  with  a  quantity  of  carbotiaie  of  soda  sulHcieiit  to  pioduue 
slight  alkaline  reaction;  the  liquid  evaporated  to  about  one-fourth,  and 
filtered  through  ooarae  paper;  the  resinous  powder  which  then  remains, 
again  boiled  with  atjueoua  carbooate  of  soda;  the  tiltrate  thence  obtaiucd 
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mixed  with  the  procc'Iin^';  ami  the  mixture,  after  evaporation  to  one- 
half,  distilled  nearly  to  dr^Ticss  with  oil  of  vitriol  and  sitlphato  of  soda, 
which  serves  to  raise  the  hoilin/,'  point.  (Frcderkirig,  .V.  Br.  Arch.  4-*5. 2.) 
—  4.  The  well  bruised  root  is  distilled  with  eijjlit  times  its  weight  of 
water;  tho  oil  which  passes  over  freed  by  milk  of  lime  from  the  aciil 
which  it  e^iitaiim;  the  watery  distillate,  which  oontain»by  far  the  greater 
part  of  the  acid,  then  saturated  with  thiis  milk  of  lime;  the  atiueou^  solu* 
tton  of  valerate  of  lime  mixed  with  a  i!li<;ht  exce^  of  lime  iind  evaporated 
till  a  saline  l^lm  forma  on  the  Burface,  and  decomposed  in  a  ritopperetl 
bottle  with  excess  of  acetic  acid;  iind  the  still  coloured  oily  aciil  whidi 
risce  to  tho  surfaiw,  decanted  off,  and  diAtilled  at  a  ^rcutlo  beat.  (Bona* 
parte.)  —  Ouillcnnond  {/irv.  scitiU.  19,  70,)  extractij  the  ncid  from  the  oil 
with  potashdey.  —  3.  Sixteen  part«  of  the  root  are  boiled  with  water 
containioj;  I  pt.  of  carbonate  of  soda  ;  the  litjiiid  strained,  with  pres>iure; 
tho  residue  boiled  twice  more  with  water;  the  three  united  dectictions 
distilled  with  0*5  pt.  oil  of  vitriol,  till  f  of  the  liquid  h:ia  (wissed  over; 
and  the  distillate  neutralised  with  carbonate  of  so4la,  evaporate*!  down 
to  a  small  qunntity.  and  apiin  distilled  with  sulphuric  acid.  Tbi-s  proce^ 
yields  1*4  p.c.  valerianic  acid,  that  is  to  say,  three  times  aa  much  as  is 
obtaineil  by  the  Inmblesomo  distillation  of  the  entire  root.  (T.  «fe  H. 
Smitli,  Pfutj-m.  J.  Tram.;  also  .V.  ./.  Phann.  11,  Ifl.)  — fl.  Winckler'a 
mode  fif  preparation,  in  which  the  watery  distillate  of  the  cold  aqueous 
infusion  of  the  rot)t  is  saturated  with  oxide  of  lead,  anil  then  the  lead- 
oalt  converted  into  a  soda-salt  by  means  of  sulphate  of  soda,  &c.,  6ic,  does 
not  appear  to  present  any  O'lranta^'es. 

Tne  greater  part  of  the  valerianic  acid  contained  in  tho  root  is  united 
with  a  base  which  hinders  the  volatiliaatioii.  If  therefore  the  root  be 
distilled  merely  with  water,  it  yicMs  only  0*25  p.c.  valerianic  acid,  and 
the  reiiiduc  distilled  with  water  and  tfulphuric  a^'id  yields  0  75  p.c.  more: 
100  ptd.  of  the  rout  ifhould  therefore  l>o  iliMilled  with  water  ami  2  pis.  of 
oil  of  vitriol,  till  30U  pt«.  of  di!<tiltate  arc  obtained;  the  acid  extraeted 
from  the  rtopanited  oil  with  aqueous  carb<mate  of  soda;  the  watery  portion 
of  tho  distillate  saturatetl  with  this  liquid;  the  mixture  evaporated  down 
to  10  pts,;  and  tho  concentrated  liquid  distilled  with  a  slight  excess  of 
snlphuric  acid:  this  proce^  yields  from  09  to  10  p.c.  valerianic  neid. 
(ilaUmrdin.  A'.  .A  /'A/im.  fl,  310;  Peretti,  J.  Chim.  mt'd.  21,  433.)  — 
Accordinjij  to  Aschoff,  (A'.  Sr.  ArrA.  4S,  :274,)  on  the  other  hand,  the 
distillation  of  tho  root  with  water  and  sutpburir.  acid  yiehU  apparently  a 
little  more  valerianic  ncid  than  dintilUtion  with  pure  water,  but  only 
when  the  valerianic  acid  is  contaminated  with  aretie  acid  and  a  snt.'Jl 
quantity  of  formic  acid.  The  n>ot  should  therefore  he  distilled  with 
water  alone,  after  one  day's  maceration  ;  if  it  bo  macerated  for  twenty 
days,  fcrmeniatiou  take«  place,  and  acetic  acid  is  produced,  which 
increases  the  yield  of  valerianic  acid  in   appearance  only.  —  Coiiip«r«alM> 

Wttt.te.n  (p.  M.) 

The  neutral  part  of  the  oil  ubl4iinod  by  tho  distillation  consists  chiefly 
of  tho  oil  cn!le<i  bornccne  (C"H"),  and  of  another  oil,  valerol  (C'»H'°0'). 
which  crystallises  near  t)*,  and,  when  expt^iKid  to  the  air,  U  converted  into 
yaloriauic  acid,  with  lonnution  of  carlHtnieacid.  (Oorh/trdi,  A*.  Ann,  Vhitn, 
Phys"!  t7^.)  — AccordiiiL'ly.  the  dixtilUte  ohtninrd  from  lUO  ptsL  of  the 
root,  10  pbi  oil  of  vitriol,  and  400  pt^.  of  water,  nhuubl  he  expo»e<l  t4>  tho 
air  for  four  werku,  after  which,  when  saturated  witb  hydruted  oiidoof  zinc^ 
it  yields  1*5  ptJL  of  valeratn  of  zine,  wherwth.  if  the  sir  liik^  not  acted  up<»n 
t,  oaly  0  5  pt.  of  xino-«attisohtainotl.(Brun-lluiiw(m,  A'.  J.  Pharm,,  il-07) 
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The  product  ie  rather  diininishetl  lljan  increaHoJ  by  exposure  to  the 
air,  ill  either  case,  the  (jiiaiitity  of  zincsalt  obtained  ainuunts  to  rather  moro 
than  05  p.c.  of  the  root,  ami  the  oil  which  is  reraovei!  from  the  surface 
of  the  liquid  does  not  yield  any  mure  valorinnic  acid  when  exposetl  to 
the  air  or  treated  witli  nitric  airi«L  (Laudel,  4V.  J.  Pharm.  11,  4<4.)  — 
Tlie  same  oxitlation  ih  effected  hy  chrouiic  acid;  100  pta.  of  the  root  dis- 
tilled with  10  pt«.  oil  of  vitriol,  0  pt».  uf  bichromate  of  putu6h,  and 
500  pts.  of  water,  —  tlie  12.1  pu.  which  ntill  pj8«  over,  and  still  contain  a 
conrjidcrahle  fpnintity  i»f  iinuxiilitjod  uil,  bein^  poured  back  ugaiu. — yield  a 
distillate  from  which  1*8  pts.  zinc  salt  are  obtained,  (Lefort,  S.J.  l*harm, 
10,  194.)  —  This  prucess  yielda  but  r  very  small  (quantity  of  valerate 
of  zinc,  contaminated  with  sulphate  of  zinc  and  the  zinc-salt  of  a  pecu- 
liar  acid  produce«l  by  oxidatiun  of  the  valerianic  acid.  (I«audct.)  — 
Water  distilled  from  the  rout  and  neutralised  with  baryta  becomea  acid 
a;;ain  on  exposure  to  the  air,  and  so  several  times.  Valerian-oil  purified 
from  all  free  acid  aud  mixed  with  water,  becomes  sour  in  a  few  weeks 
when  expo^d  to  the  air,  hut  not  iu  cIohc  vesM^U,  and  ila  mixture  with 
strong  potash  ley  is  completely  converted  into  valerate  of  potash  by 
exposure  to  the  air  for  a  year.  The  root  conlaiiiH  therefore,  not  valerianic 
acid,  but  valeral  (C"II"'0^),  which,  when  exposed  to  the  air,  e«peoiully  in 
prciience  of  water,  and  still  more  of  alkalis,  is  converted  by  oxidatiun  into 
valerianic  acid.  The  root  ^hoidd  ilierefore  be  niixe*!  with  potaj«h-ley,  and 
the  mixture  exposed  to  the  air  for  four  weeks,  with  frequent  stirring,  then 
distilled  with  sulphuric  acid,  &c..  Ac.  (Thirault,  N.  J.Pharm.  12,  161; 
comp.  Kighini,  J.  Chim.  mid.  21,  364  j    Lepage,  ..V.  /.  Pharm.  9,  07.) 

TI.  Ftom  Ati'jtHca-tQoi.  —  The  mother-li(|Uor  of  angelic  acid  (x,  414) 
containing  valerianic  and  acetic  acid,  is  saturated  with  carbonate  of 
baryta;  tlie  filtnite  evaporated;  the  acetate  "if  baryta  extracted  from  the 
yellowiah  crystalline  \wii»A  by  alcohol;  the  portion  which  does  not  disHnlvo 
distilled  with  dilute  sulphuric  ncidj  ami  the  valerianic  acid  which  hun 
passed  over,  freed  from  the  still  admixed  angelic  and  acetic  acid  by  satu- 
ration with  ammonia  and  })recipilatiun  with  nitrate  of  silver,  whereupon 
the  valerate  of  silrer,  being  the  lea«t  t^ohiblc  salt  present,  aepanUesin  the 
largest  proportion.     (Meyer  :ind  Zeuuer.) 

in.  Fiom  Di>lyhin-oiL  —  4  pts.  of  dulpliin-oil  are  beateil  in  the 
waier-liath  with  1  pt.  hydnite  of  potash  and  4  pts.  of  water,  till  a  uniform 
translucent  inas^  is  pr4tduced,  which  forms  a  clear  solution  with  water; 
tbiA  solution  decomposed  by  excess  of  tartaric  acid;  the  n*atery  liquid 
separated  froni  the  iitcaric,  margaric,  and  oleic  acids  therel>yoIiminat«d;  aucl 
this  liquid  distilleil,  together  with  the  wash-water  of  these  three  acids  (the 
distillate  being  rectified,  if  it  leaves  any  residue  on  evaporation),  then  satu- 
ratetl  with  crystals  of  baryta,  and  evaporated,  whereupon  it  yields  valerate 
of  baryta,  a.  Either  100  pts.  of  the  ih'y  barytn-salt  are  stirred  up  with  20.'> 
pts,  of  phosphoric  acid,  of  sp.  gr.  1*12,  in  a  narrow  tube  by  means  of  a 
platinum  wire;  and  the  valerianic  acid  which  rises  in  the  form  of  an  oil 
above  the  separated  phosphate  of  baryta,  together  with  an  aqueous  solution 
of  acid  phosphate  of  baryta,  removed  with  the  pipette  and  distilled  at  a 
geritle  heat,  whereupon  nearly  anhydrous  valerianic  acid  passes  over 
together  with  a  smalf  quantity  of  a  heavier  stratum,  nnd  a  small  quantity 
of  browuir>h  valerianic  acid,  altere'l  by  the  action  of  the  .lir,  remain-s  in  the 
retort.  —  b.  Or,  a  mixture  of  '6'^\  pts.  oil  of  vitriol  and  334  pt:^.  water 
i«  poured  upon  100  pts.  of  dry  baryta-salt  contained  iu  the  tube;  the 
yeltowiBh   oily  acid  which  rises  to   the  surface   removed  by  a  pipette; 
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33'4  pl8.  more  of  water  inhleA  to  the  rcsiiloe,  whereby  another  portion  ol 
uily  Acitt  if*  sepanitetl,  and  may  be  remove*!  by  the  pipette;  the  whole  of 
the  decanted  acid  distilled  in  tlie^ruter-bath,  a  thick  browni;<h  yellow  oil 
tlion  remaining;  and  the  acid  which  hus  passed  over,  separuted  from  the 
watery  layer.  —  For  ci>uiplete  dehyilmtion,  1  pt.  of  the  iioid  is  digested 
will)  3  pte.  chloride  of  t-nlciuni,  niid  then  distilled,  wlierehy  however  the 
density  ia  only  reduced  fruiu  U  U33  to  U-932  at  28\     (Chovreul.) 

IV.  From  Fuyrl-oit,  —  1.  A  mixture  of  1  pt.  fusel-oil  and  10  pt«* 
potash-lime  \a  heated  in  a  retort  placed  in  a  bath  of  fusible  metal,  Hrst  to 
170",  then  i:raduaily  to  20U^  for  10  to  12  houn».  till  no  more  hydro^^en  M 
evolved,  the  nia^  left  to  cool  in  the  cloBed  retort;  the  retort  then  broken, 
and  water  quickly  poured  upon  the  niasn,  because  it  rapidly  absorlw 
oxYj^en  from  the  air  and  burns  like  tinder;  the  aqueous  mixture  pournti 
into  a  new  retort  and  diiitille<l  with  dilute  sulphuric  acid;  the  valerianic 
acid  collected  in  a  receiver  containinir  aqueous  carbonate  nf  soda;  the 
valerate  of  soda  thus  obtained  freed  from  undeoumpoeod  fusel-oil  and 
valerahlide  by  boiling'  in  a  retort;  and  the  valerianic  acid,  after  addition 
of  exoeis  of  phosphoric  ncid,  distilled  into  a  fret-li  receiver,  and  freed 
from  the  water  which  Br^t  pofisPH  over  by  a  second  rcctincation,  the 
receiver  being  again  chaoKed.  (Dumas  ami  Stas.)  [Why  is  not  the  fufcd-oU. 
mfifr  being  heatnl  «ltb  puUflt-ltmr,  iiuaudtately  dUtilled  with  wat?r  uiid  ■a^iihiirtc  ariri 
in  the  6r»t  irtort.'J.  —  i.  A  cold -saturated  aqaeouii  solution  of  bi*  hromate  of 
IKitash  is  mixed  with  oil  of  vitriol  and  then  with  fu^el-oil,  which  is 
thereby  converted,  with  evolution  of  heat  and  fonnation  of  chrome-alum, 
into  valerianic  acid  and  valerate  of  amy!  which  floats  on  the  surface 
The  aqaeous  acid  then  yields  by  distillation  the  anhydrous  [nionohy- 
drate<]J  acid;  and  the  valerate  of  auiyl  distilled  wiih  jHitash  yielda 
valerate  of  polaj^h  ami  fn.sel-oil,  which  may  then  Ih;  treated  as  hefuro. 
(Balard,  A,  Ann.  Chim.  Pbys.  12,  317.)  —  3.  Three  atoms  of  coarsely- 
pounded  bichromate  of  |>ota-sh  are  mixed  in  a  tabulated  retort  with  38  At. 
water:  a  mixture  of  7  At.  oil  of  vitriol  and  1  At.  fusel-oil  poured  in 
throu;;b  an  S-tuhe  dipping  into  the  water,  rather  quickly  at  first,  but 
afterwards  by  drops  oa  the  niixtare  becomes  hot;  the  mixture  lieate<l 
after  the  &[MjnianL-ous  evolution  of  heat  has  ceased,  till  a  quantity  of 
watery  liquid  and  vuleraldide,  equal  to  1^  limes  the  weight  of  the 
fiucl-oil,  has  |>assed  into  the  receiver;  water  |ioured  upon  the  re.Mdue.  and 
the  difstillatiou  repealed;  the  whole  neutralised  by  agitation  with  calcined 
ma^DOsia;  the  valerate  of  imiyl  decanteil  oR';  the  aqueous  solutiuu  of  vale- 
rianic acid  and  acetate  of  mngncsia  evaporated  and  mixed  when  cold  with 
oil  of  vitriol  diluted  with  a  twofuhlquantily  of  water;  and  the  valerianic  acid 
which  rises  to  the  surface,  pipetted  ulf  from  the  solution  of  »ulphatn  of 
lUBKUOaiftt  iu  which  the  gn*at*'r  [larl  of  the  a«.etic  acid  remains  difsolved, 
and  repcatotJly  rcctilicd,  with  Mparation  of  the  water  and  the  heavier 
acetic  acid  I  valerianic  acid  containing  a  larger  pn>|H>r(ioD  of  water  t], 
til)  it«  siiecihc  gravity  ia  rrduoc«I  to  01130  at  17*5.  There  is  aUo  fornuHi 
ID  the  first  retort  a  grevish  green,  porous,  resinous  miitts  of  chromic  valerate, 
which,  after  being  collected  on  linen  and  washed  with  wut'ir.  vi<*ld«,  by 
diatillalion  with  dilute  sulphuric  acid,  an  additional  quantity  of  valerianic 
acid,  to  l>e  puHlied  by  riTtitimition.  Bv  tlii»  procvM.  2  pis.  of  fuNrl-uil 
yiald  in  all.  m-arly  1  pt.  of  valerianic  acid.  (Traatweiu,  HrperL  91, 13.)  — 
Aooording  to  the  equation  ; 


3C-U'H)'  f  4CKO,2CrO»;  ♦  16SO*  -  3C"II»0*  *  4(KO,iKy  ♦  Uf>0»,3S0^  *■  CliO, 


3  At.  fnsel  oil  sliouM  require  4  At.  bichromate  of  potash  and  4  At. 
oil  of  vitriol,  and  uhnuld  yiold  3  At.  valorianio  acid;  iu  Trautwein'a 
process,  the  chromic  aois  iu  cxcchs  at  the  lieginning,  and  u  purtiuti  uf 
the  valerianic  acid  in  thereby  further  decomposed.  —  1.  H.  Qruin^herg 
(./.  pi\  Chem.  60,  169)  pours  4^  ptntnds  of  water  on  2J  pounds  of  cliro- 
uiate  of  potaab  in  a  retort,  and  ull«w;j  a  coole«l  mixture  of  1  lb.  fusel- 
oil  and  4  lbs.  oil  of  vitriid  diluted  with  2  lbs.  water  to  run  into  the  retort 
in  a  thin  stream;  he  then  distils  once  and  calculates  on  a  product  of 
9  OB.   1^8  loth.)  of  oily  vitteriaiuc  acid.   TT. 

To  separate  a  mixture  nf  vitlerianic  and  butyric  acids,  it  must  bo 
partiaUy  neutral isi-'il  with  [HHutih  and  diHtilled.  The  butyric  acid  passes 
orer,  while  valerate  of  pota«h  remains  behind;  if  too  much  potash  be 
ased,  a  certain  quantity  of  butyrate  of  poUish  likewise  remains;  if  the 
quantity  of  potash  be  too  small,  a  portion  of  the  valeri.inic  acid  likewise 
pod^jcs  over;  but  the  portion  which  roni:nnej  ntixeil  rimy  be  separated  by  a 
repetition  of  the  protesa.  If  the  valerianic  (or  butyric)  acid  Jh  mixed 
with  acetic  acid,  the  latter  remains  hh  acid  Ficotatc  of  potash,  when  the 
liquid  is  partially  saturated  with  potiush  and  dirtiilletl,  while  the  valeri- 
anic or  butyric)  acid  paadcs  over.  This  i:j  connected  with  the  fact  that 
valerianic  acid  iloes  not  diR^Dlve  in  aqueous  acid  acetate  of  pntjush  more 
abundantly  than  in  water,  but  dUsolvcs  very  abundantly  in  a  solution  of 
the  neutral  acetate,  whereby  acid  acetate  and  neutral  valerate  of  potash 
are  produced.     (Liebiy,  Ann.  Phnrm.  70,  3j2.) 

Ptftprrtifx.  Mobile^  colourless  oil.  (Chevreul,  Trommsdorif,  &  others.) 
Does  not  Kulidify  at —  15"  (Dumoa  <fc  Staii;  not  even  at  —  21".  (Tromnis- 
dortr.)  [llie  acid,  wlitc'i  ncfonllnj  to  Grure,  bt'come  furhid  it  —  B"  aitfl  BolidififH  in 
nil  unctuous  m««a  at  —  12  a"  probably  Miit^ining  wnter.]  Sp.  ^r.  0-930  at  12'5^ 
(Traotwein),  0-032  at  QS"  (Chevreul),  0037  at  16  5"  {Dumnfl  A  Staa), 
0-944  at  lO""  (Tromm^dorff),  OyS-'j  at  l.5\  (Dclfl's.)  Index  of  refraction, 
for  the  red  my  =  1  ■39."i2.  (Delffn  )  The  acid  leaves  oily  ap»>ts  on  paper, 
which  gradually  disiippear  on  the  application  of  beat.  (TrommrtdoriT.)  It 
boiU  at  132°  under  a  pressure  of  27*5  inches  (Trtnnmsdorff),  at  175° 
(Dumas  fit  Sta»),  at  176  (Bon.ijiarte),  nt  174-5",  with  the  barometer  at 
237'o  mm.  (Delfls.)  [Tn>niiiisdorfl''a  rnnd  probably  contninrd  »r;itpr,  a  rouelu-iion 
warrantrd  by  its  greater  i(»wHfic  gravity.]     Vapour-density  =:  3"67.  (Dumas  & 

Stas  )  Tlie  true  density  i»  not  altAined  till  the  tetii}>rrature  ris«ft  Considrrably  »bare 
the  boilinf  point,  the  drn^ity  at  lower  leniperMtnrra  appcarinK  much  loo  high.  (C-abouti, 
Tii,  .'i4,  a.5.)~Tbe  acid  has  an  aromatic  odour,  like  that  of  butyric  acid, 
acetic  acid  and  stale  dniphin-oil,  and  imparts  to  fabrics  ntoistened  with  it, 
the  o0bnsive  odour  of  stale  dolphin  oil.  (Cbevreul.)  It.!i  odour  differs 
,aonicwhut  from  that  of  valerian -oil,  and  stronj^ly  excites  conj^hIn>r,  espe- 
cially when  the  acid  is  heated.  (Urote.)  SmelU  strun;:^ly  and  persistently 
like  valerian  (Dumas  &  Stas);  smells  more  disagreeably  than  valerian, 
and  at  the  same  time  like  decayed  cheese.  (Wittsteiu,  Xickle^.)  —  Has  a 
very  burning  sour  ta^ste  with  an  aroniaiically  sweet  after-taste,  like  that 
of  apples  or  nitrous  ether,  and  lcave±i  a  white  spot  on  the  tongue. 
(Cbevreul.)  It«  ta«tc  is  sour,  slmrp,  and  repnibive,  and  leaves  a  lasting 
impression  on  the  ton^t^ue  ;  but  after  dilution  with  water,  it  tastes  leas 
sharp  and  leaves  a  sweet  ufter-ta^tc  (Trnninisdortf);  tastes  very  sour  and 
sharp,  and  produces  on  the  tongue  and  lip^.  a  painful  burning  sensation, 
white  spots,  aud  sbrinkiuj;  and  solution  uf  the  skin.  (Grote.)  Tostea 
very  ooid  and  pungent,  and  leaves  white  8pot«  on  tho  tongue.  (Dumas  & 
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Staa.)     RedJens  litmus  strungly  (Cliovreul);  tho  rctlden'mv  of  the  litmti*- 
paper  gradually  disappenra  in  a  warm  place.  (TroDinisdorfT.) 


The  oiiy  acid. 


lU  C 
10  II 
40 


CO 
10 
32 


Ettling. 

58-82     58'35 

9-81     10-02 

ai'37     31-63 


Dunias  & 
StM. 

59*25 

9-85 

.     30-VO 


.     58-77 

9-72 

3151 


C»H'H>* 


102 


C-npour 
H-g«  ... 
0-gm» 


10000     lOO'OO     ...   100-00     . 

Vol.  Density. 

„„ „ 10  ...  4  1600 

10  ...  0-6930 

2  „.  2-2I8G 


1 0000 


Acid-vapoar 


70716 

3-5358 


SaUAat  tJjkt 


Ettlinf^  rxaminrH  the  »ci<l  prepiired  liy  Tn>ininsdorf  rram  valerian ; 
obtained  from  «afflowcr. 

The   rati  teal -11100  ry    likcwiie    distiuguialies    a    liypothetical    anhjrOraos    acid    ^ 
C»H'0»  -  Va. 

DecomposUioJU.  %.  I.  Tho  \'aponr  of  tho  acid  paued  through  a  rtd* 
hot  luhf  yields  volatile  products  varying  in  qnnniity  with  the  heat  applietl, 
and  a  larjre  'jnautity  of  f^  containinjL^  carbuniu  acid,  carbonic  nxido, 
hydrocarbons  I  if  the  funnula  C"H",  and  perlmps  also  in  .some  experiments, 
raarj^h-ga'*.  By  absorbing  the  hydrocarboDs  with  bromine-vapour,  an  oily 
liquid  IH  obtained  which  iiC>:ins  to  boil  nl  t3(1^,  nnd  diHliU  over  for  th« 
most  part  between  136"  aad  I.')fi'.  The  rcctilicatiun  of  this  latter  dj»- 
tillate  yielded  a  Iit|uid  boiling;  between  143' and  145^  and  n^reein^  in 
compodition  very  nearly  with  the  formnia  C'H*Br*.  (romiwrr  n,  395.)  fhe 
broniine-i-nnipound  which  distils  over  at  the  lower  teinpcrutaro  is  C^H'Bi*, 
and  the  C^H'Br'  appears  to  be  mixed  with  a  small  quantity  of  C"H*Br*. 
The  hydrocarbons  funueil  in  the  docomputiition  of  valerianic  acid  by  heat 
are  therefore  ethylene,  propylene,  and  |)erba|>s  aUo  butylene.  (A.  W. 
Hofmann,  Cktm.  Soc.  Qu.  ./.  3,210)  f.  — 2.  By  diriillntion  in  vem^ls 
conOiining  air,  part  of  the  acid  in  concerted  into  an  aromatic  substanco 
reecrobling  that  which  is  obtained  in  the  dry  dintillation  of  valeratw; 
this  subtituuce  remains  dissolved  in  tho  undecomposed  acid  which  paasev 
over,  and  may  be  obtained  separately  by  redistilling  the  distillate  with 
oxide  of  Icaii.  Chevreul). —  3.  The  acid  kept  in  a  bottle  containing  air, 
slowly  decomposes  and  acquires  the  odour  of  leather  saturatHd  with 
train-oil.  (Cht'vreul.) — 4.  When  set  on  fire,  it  &urri«  like  a  vulutite  oil 
(Chevreul);  with  a  bright  flame  and  without  smoke  or  residue  (Tromms- 
dorff);  with  a  white  I'ooty  flame-  ^Dumae  tt  Stas.)  —  5,  By  chloritir  t/wtt 
it  is  converted,  with  great  rise  of  temperature  and  formation  of  hydro- 
rhloric  uciit.  in  the  dark  into  terdiloro-valerianic  acid,  and  in  suushio* 
into  quadrichloro-valprianio  acid.  (Dumas  &  StAs.)  —  By  iudint  and 
brtimitu  it  is  not  decomiKjawl,  even  in  sunshine  Jlumas  &  ^ta*);  hy 
fuming  nitric  acitl  aUo,  with  which  it  mixei  in  all  proportions,  it  is  not 
drconi|HiM»d,  evrn  on  boiling,  diistillation,  and  cuhubiLlion.  (Tronimsdorff, 
Trantwein,  Dumaa  &,  Stas.)  ^|.  According  to  Jli'ssaignes  (Comftt.  I'md, 
3'A,  l(il;  -inn,  Plutrm.  70,  .'174),  when  valerianic  acid  is  ooilcd  for  l« 
days  with  hvdrated  nitric  acul,  |  sp.  gr.  1525  1]  in  suoh  a  manner  that 
the  roudeuiH*d  vapours  may  flow  back  again,  the  nitric  acid  also  being 
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renewed  from  time  to  time,  a  portion  only  of  the  valerianic  acid  10 
decompo«eJ ;  and  of  tlie  products  of  it«  decomposition,  the  most  abun- 
dant i?  an  acid  which,  from  its  analysis,  appears  to  he  nitrovnleri/inic  add 
C'H'NO'  but  in  physical  properties  agrees  rather  with  vitfo-angflic  add 
CH'NO".  This  acid  is  produced,  whether  the  valerianic  iicid  used  is  of 
natural  origin  or  prepared  from  fusel-oil.  When  the  natural  acid  is  used, 
there  are  likewise  formed  u  deliquescent  acid,  and  a  neutral,  crystalline, 
axoti^d  body  having'  a  faint  odour  of  camphor;  tlie  artificial  acid  also 
yieldfl  a  neutral,  azoti»cd  oil  having'  the  odour  of  camphor  T.  —  6.  When 
valerianic  acid  is  boiled  with  aqueous  perchloric  add^  no  detonation  takes 
place,  but  the  valerianic  acid  which  Ooats  on  the  surface,  act^uires  a 
yellow  and  afterwards  a  brown  colour.  (Trautwein.)  —  7.  Its  solution  in 
oil  0/ vitriol  becomes  nlightly  coloured  at  H>0^  lM)il8  at  a  stronger  heat, 
with  evolution  of  valerianic  acid  and  sulphurous  acid,  tht^n  slowly 
blackens,  emits  an  ethereal  odour,  and  leaves  a  tolerably  largo  quantity 
of  charcoal.  (Chevreul. )  The  pale  red  mixture  when  boiled,  yivca  oiF 
the  ijrea'er  part  of  it6  acid  un'lecoinpos/.Ml,  to^rcther  with  small  <)uuntitie8 
of  water  and  sulphbrous  acid;  but  there  remains  a  small  quantity  of 
carbonaceous  matter.  (Trautwein.^  Tbo  dark  yellow  inixturc  uf  the  add 
with  fuming  oil  of  vitriol  gives  off  sulphurous  acid  and  chars  when 
heated.  (TroramsdorH*.  )^8.  Valerianic  acid  heated  with  anhydrous  ^j.^tJ^ 
phoric  add  is  resolved  into  valeronc  and  conibnstible  gases.  (Dumas  &, 
Stas.)  For  the  decutnpcMidflns  of  valerianic  acid  combined  with  putaiih  and  baryta  by 
electhdtf  and  bj  heat,  see  thcae  ulti. 

Combinations.      With  tmler.^n  Bih'fdrtitttl  Valrrianic  add,     Ttvk^* 

drate  of  Valerianic  arid,  acrtirdinir   to  thr  m'ii<iil-tliPory,  whii'h  assumes  the  existence 

of  1110  in  the  dry  acid.  The  dry  acid  shaken  up  with  a  quantity  of  water 
much  less  than  sufficient  to  dissolve  it,  takes  up  about  25  per  cent,  of 
water  withuut  losing  its  oily  consistency,  and  rir<eti  to  the  burf:Lco  of  the 
excess  of  water  which  holds  a  portion  of  the  acid  in  solution.  (Tromms- 
dorfT.)  The  same  oil  rises  tu  the  surface  when  a  valerate  dissidved  in 
water  is  decomposed  by  a  stronger  acid,  or  when  a  large  quantity  of 
syrupy  phosphoric  acid  is  added  to  the  aqueous  solution  of  tbc  acid. 
(rianias  &  Stas  )  It  likewise  passes  over  wlieu  a  valerate  is  distilled  with 
dilute  sulphuric  or  plio^phuric  acid.  This  hydrate  liiis  u  higher  specitic 
gravity  than  the  dry  acid,  =  0*050  according  to  Trautwein.  and  a  luwer 
boiling  point.  (Dumas  •&  Stas.) 

Huinu  &  Stas.    Ilj«Dko&.  La&kowaky. 

IOC H» 60    .-.     SO     ....    60*6     49-61 

12  H    ..„ 12    ....     10    ....     lO-l     9-7fi 

6  O - 46    ....     40     ....     3»'4     40-63 

C"H'»OS2HO 120    ....  100     ....  1000     10000 

h.  AqueuuM  Valenanic  odd. — The  acid  dissolves  in  16  pis.  or  cold 
water  (Grote);  in  20  pU.  (Witt-^tein) ;  in  30  pte.  of  water  at  18-2'' 
(Chevreul);  in  30  pt^.  oi  water  at  12  .  (Tronimsdorff.)  The  solution  has 
a  much  milder  taste  than  the  dry  acid,  aud  saccharine  at  the  same  time. 
(Wittstein.) 

Dry  valerianic  acid  dissolves  a  rather  large  quantity  of  phosphorugj 
being  gradually  renderetl  milky  thereby.     (Trautwein.) 

It  does  not  dissolve  sulphur,  even  on  boiling. 

It  mixes  with  oil  0/  vilritil,  producing  rise  of  temperature,  and  is 
partly  separated  therefrom  by  addition  of  water.   (Chevreul)  The  solution 


I 
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is  pale  rosc-colonreil.  (Traiitwein.)  Thai  formed  with  faming  sulphuric 
acid  is  of  a  deep  yelluw  coluur;  the  acid  likewise  di«sol\re6  re&dily  in 
heated  aulphuric  acid  of  sp.  gr.  15      (Tronimsdorff.) 

It  diiwolvea  iodi/if  quietly,  abundantly,  ami  without  evolution  of  heat, 
forming  a  brown-red  solution  (Trtiutwein);  the  solution  saturated  as  com- 
pletely as  ptiSMible,  has  a  deep  yellow-brown  colour,  and  on  addition  of 
water,  deposits  all  the  iodine,  white  a  dark  yellow  liquid  renmins. 
(TrommsdorfT.) 

It  mixes  in  all  proportions  with  bromine,  (Trautwein,  DumasAStas.) 
It  mixes  in  all  proportions  with  fuming  ni/ric  acid  (Trautwein);  dis- 
solves sparingly  in  cold  nitric  acid  of  SA**  Bm.     (Chcvreul.) 

The  Valerates  or  Vahrutriatfx  are,  for  the  most  part,   =  C'H'MO*. 
They  are  somewhat  unctuous  to  the  touch.     In  the  dry  6tat«,  they  are 
inodorous,  even  at  100"';  but  whoa  moist,  especially  if  heateil  or  ex}wi6cd 
to  the  action  of  carbonic  iicid,  they  emit  tlie  otlour  of  valerianic  acid. 
{Chevrenl.)     They  have  a  sweet  Uiate,  espiciiilly  ibe  vulerates  tif  the 
alkalis  and   parthrt  (Groto,   Duiiiad.  ic  Stus),  and  a  pungent  after-tAstai 
(Trommsdorff.)      Tbot*   vulerates   which   are  soluble    in    water  have  a 
slight  arid  reactinn.     (Winckler)    When  subiectt-Ml  |m  ilry  distillation,  tb«. 
valerates  firet  ^ive  off  nudeoomposed  acid  (Trnninisdorfi*),  then  combustihk^^l 
gas,  valeral  iiud  valomne.    (Clmnccl  )    Thov  are  dpcompo«ed,  with  Acfpnifj^^l 
tion   of   the  oily    acid,    by    plio8pIioric,    ^ulpluiric,    bydrocliloric,  nitric, 
arsenic,  acetic,  succinic,  mali<-,  tart-aric  and  ciiric  acid,  hut  not  by  benzoic 
acid.    (Grotc,  TrommsdorS*.)    Many  dissolve  in  water,  some  also  in  alcohol. 
(Trommsdorff.) 


Vahrtftf  of  Ammfmia. — Vuleriiinic  acid  forms  with  ainmuniacal 
erVHtAls,  which,  when  they  t:ike  up  a  lar^e  quantity  of  ammonia,  ftio 
deliquescr  toa  transptirent  and  colourless  wyrup.  (Chevrcul.)  Thcaqit 
acid  snpersHtnrated  with  aqueous  ammonia  gives  off  ammonia  w 
eva|M>mted,  and  leave?  an  aciti  syrup,  which,  when  sup<*n*utu rated  with 
ammonia  and  exptmcil  to  the  nir,  ftolidiKes  in  white  nf*edles  tiiiited  in 
radiated  ma*!«es.  The^ie  cryetals  liNve  the  odonr  of  valerian,  and  a  sweel, 
afterwards  pliarp  tn^te  like  that  of  valoiian;  they  turn  acid  on  e3i]Ki»ur« 
lo  the  air.  melt  ver\'  oseilv.  and  volatilise  in  white  fumes,  leaving  a  trace 
of  charcnnl.  (Tromnif-dorir.)  Th«  acid  fratnrutc-<l  with  dry  ainiiioniaral 
jnisand  frfcd  from  excess  of  ammonia  by  gentle  evapoiation,  solidifii'B  tn 
dfdimte.  feaihery.  ^lifrhtly  acid  cryslaU,  wliirh  melt  in  a  retort  at  31 X. 
without  evolution  of  smnionia;  and  then  emit  white  acid  fumes,  condens- 
ing iu  drops  which  crybtalliM.*  when  brought  in  contact  with  ammoniacal 
f^.  (.\Bchoff,  S\  Jir.  Arch.,  48.  •.i7^.)  The  dry  suit  is  resolved  by 
anhydrtiUB  phosphoric  acid  into  valcronitrile  (C'NH*)  and  water,  (Dumasy 
Otmpf,  rrrui.  2.^,  442.)  It  diustdves  very  readily  in  water  and  likewiae 
in  alcohol.     (I'mmmwlorff.) 

ValrraU  of  Potaak.  —  Potassium,  jnadnally  added  to  the  dry  acid, 
foma,  with  ftreat  rise  of  tcmpemturc  and  hri^k  cvulutiuu  of  hvilmgcn,  a 
palp,  which  on  cooliui;  Bolidifiefi  in  a  majiH  roni^isting  chiefly  itf  valerate  of 
potash.  (Tromnihdorir.  Trautwein}. —  Annijueous  solution  ot  i^ibonato  of 
fHitash  ulighlly  "UifcrMaluratcd  with  the  acid,  i«  rvaporuted,  wbcreupao  not 
only  ihe  excesit  of  nt-id  e*c»|ies,  but  likewise  that  whieh  is  rxpelled  by  th» 
carhoaic  arid  of  tla'  air  ;  th«  residue  is  dinsolvod  iu  ulcidiol,  the  solution 
fiUvrrd  from  the  carhcmaic  of  lime;  and  the  filtrate  evaporated.  (Chevr««L) 
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Grote  and  TrowmBdorff  omit  the  extniction  with  alcohol.  The  solution  ei'aporateil 
to  a  syrup  does  not  crystalliite  but  solidifiejj  to  a  ^tiff  paat«  (Grote);  and 
leaves  nn  further  evaporation,  a  while  wilioe  mass  {Trommsdorff);  a  gum. 
(Damas  &  Stat*.)  The  sa)t  haa  a  puDj^ent,  alightly  nlkiiHiie  taste,  with  a 
sweetish  after-ta^te,  and  hlncs  reddened  littnud.     (Chevreul.) 

jdjiAyf/ruM.  Chfrrrful.     Trommsdorff'. 

KO.... « „....     47*2     ....     33-67     34  4;     3.V7 

C»H»0»  ..„ .      93-0     ..      «CSS 

CWH'KO^    140-2  HW-OO 

The  salt  melts  with  loss  of  water  at  140";  blackens  as  the  heat 
increai^ea,  and  ifives  off  vapours  which  ^rtielt  at  fir-t  of  valerianic,  after- 
ward.<4  of  empyrcumatic  acetic  luid  nod  litirn  with  a  dense  yellow  flame; 
and  leaves  white  carbonate  of  potash.  (TromnisdorfT.)  Theiialt  di«s<tlvod 
in  water  is  deeonipttsed,  hy  the  curieitt  of  Hunsc^n'ii  battery,  into  hydmgen 
gtts,  butylene.  carbonic  acid  gixs.  an  oily  mixture  of  vnlyl  and  a  compound 
elhor,  and  carbonate  of  puto^h.  ( Kulbe.)  Into  a  ^lusa  cylinder  1 1  inches 
deep  and  2^  in.  wide,  is  iiitrotlncod  a  piece  uf  copper  foil,  bent  in  a 
cylindrical  form,  touching  the  Hides  of  tbe  vessel,  and  liavinir  a  copper 
wire  praccwdinjE:  from  it,  —  and  a  thinner  cylinder  of  platinntn  foil  not 
touching;  the  copper  and  havin;?  a  platinum  wire  proceedin;;  from  it;  the 
glass  cylinder  is  olo,sed  witli  an  airiiclit-tilting  curk,  through  which  pas>i 
the  copper  wire,  the  platinum  wire,  and  a  tube  for  pounng^  in  the  aata- 
rated  atpieoae  sulntion  of  the  pure  salt  I'especially  free  from  chlnrine- 
er>mjK>and^),  and  afterwards  for  letting  out  and  receiviuja;  the  evolved 
pu;  and  the  wircaare  connected  with  the  polca  of  a  four-celled  Bunben'9 
battery,  tbe  positive  electricity  entering  by  the  platinum  cylinder.  A 
lar^o  quantity  of  hydrogen  gas  thuo  cnllects  on  the  copper,  t^igetlier 
with  nionocarbonato  and  bicarbonate  of  put»^h,  and  on  the  platinimi 
cylinder  carlNuiic  acid  and  butylene  grises  (x.  60)  tngclher  with  valeri- 
anic acid,  and  a  neutral  oil  which  rise.t  in  diop^j,  anil  appears  tn  be  a 
mixture  of  valyl  |  butyl]  =  C"H*  jtr  rather  =  C**!!"*]  with  a  compound 
ether  of  valerianic  aci«I,  probalily  valerate  uf  butyl.  (  KulU',  Ami.  Htarm. 
70,  31G)  Viilemte  of  potai<h  distilled  with  ar.-^enious  acid  yiehU  an 
oily  liquid  having  a  di.<agreeable  alliacpflux  udonr,  and  re(>eiiil>liug 
cacodyl.  (Gibbs,  Ann,  J*hniin.  86.  222.  )jThe  isalt  deliquesces  very  quickly 
in  damp  air  (j-lowly,  accoiding  to  Trtininisdurfl*),  di«Mulve«  very  reudily 
in  strong  alcohol,  and  at  2U°,  iu  le^s  than  3D  ptK.  of  absolute  alcohol. 
(CLerreul.) 

Vfthrotfof  Soda.  — Prepared  by  Chevreul  and  Trommsdorff  in  the  j-ame 
Dianncras  polanh-tialt.  The  Nolutioii  evaporated  to  asyrnp  cryj^tallises  to  a 
cauliflower-like  mus^;  but,  on  accnunt  of  the  great  (lelit|ucjcence  of  the  salt, 
only  by  spitnianeous  evaporation  in  dry  air  at  32''  (not  at  '26^'.  ((.'hevreul.) 
So  likewise  in  the  drying  cliamber;  but  by  evaporation  at  a  stronger 
beat,  there  is  obtained  u  whitt;  ma-ss.,  which  is  um-tnoua  to  the  touch; 
tastes  sweet  aud  like  valerian;  becomes  very  soft  at  1;)0'';  melts  at  MO'' 
without  loss  of  acid,  to  a  tninHpareut  and  colourle.sH  liquid,  solidities  to  a 
white  mass  on  cooling;  and  is  deciuiiposcd  liko  the  potash  trait  at  a 
stronger  heat.  (Troinmsdorfl',)  Hy  the  g-dvatiic  current,  it  is  decomposed 
in  the  sunie  manner  as  the  potai^hsalt,  but  the  bicarbonate  of  soda  being 
bot  sparingly  soluble  and  therefore  more  ubumlaiitly  dci>udite<l,  dtops  tbe 
current  sooner.     (Kolbe.)  —  Tbe  salt  deliquojicoB  in  the  air,  and  dissolves 
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rttf  RBiiilT  3uii  aib(a*»it:lT  ix  w«f  abpI  b  alcukol,  ena  when  absolate. 
(OkttcoU  Tp>fsiib»i>«E '  '  Arci»cx=ct;f  to  TnKKvcn,  the  erapomted 
folKUoa  «o2kii&e!t  ia  a  ratifaSM  maim. 

V'jltr'sU  -fBtryt-i,  —  BiLrT::ft-v:acer  B^uaHnd  vitk  valerimnie  add 
jicMi  br  fpi>auii^;(L«  enpt^mioa.  tnoifp&reiit.  sfaimng;,  easily  friable 
priaaits  (^ofc  to  ib^  tooiirb.  icci>niix£  w  Cki&actP  which  grate  between  tbe 
teeth,  hare  a  warm,  pon^a^lr  alkaline  cuce.  with  a  cveetiah  mfter-taste 
like  that  of  Taleran  :  h  ^aslr  bCmf  rv«i%iea«d  trtmas  (firom  containing 
baiTta  x\  fr«e  bv  the  tfT^p.^nc:oa:  C^xit-x^  :  awl  efloreece  in  tbe  air 
between  ^'  and  23'.  with  !*»&  oc  t~\\  pi.  c.  water.  (Chevrenl.)  The 
riTvtaW  contain  9'3  p.  e  i2  A:.'  wac«r  of  crrstailuation,  of  whic^  thej 
^Te  off  from  2  to  25  p.  c.  <»  expo«are  to  the  air.  and  the  rest  at  a  higher 
tempeninre.      ^Chancel/)      la    the    coU    tbe    prioas    are    permanent 
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The  drr  salt  be^in5  to  decv>mpo$e  abore  2jO~,  and  is  completely 
decomposed  at  a  dull  red  b«al.  with  contianed  erolation  of  a  sas,  probably 
bntylene.  which  bams  with  a  very  bright  flaice.  and  a  email  quantity  of 
pale  yellow,  stronjrly  smelling  distilbte,  which  contains  70-T  p.  cC,  11*7 
H,  and  17  6  O.  and  mar  be  regarded  as  a  mixture  of  9  pts.  ralera!  (p.  17) 
and  1  pt.  ralerone  (C^H^'O^',  while  carbonate  of  baryta  remains,  mixed 
with  a  small  quantity  of  charci^l.     ^Chancel.) 

2C"H»B«0*  -  C"-'H»^0=  *  2;B.0,C055; 

bnt  by  tbe  high  temperatare  rvqaired  for  the  decomposition  of  the  baryta* 
salt,  the  greater  part  of  the  valerone  \C"H**0*)  is  resoUed  into  raleial 
C»H"*0',  and  butylone  (CH^).  (Chancel).  Cherreal  obtained,  tofrether 
with  a  ga«  which  he  regarde*!  aa  othrlene.  a  very  small  qoantity  of  car- 
bonic acid  gas,  an  orange-rellow,  ^trunglr  smelling  liqaid  not  acid  or 
soluble  in  potash,  and  carbonate  of  barrta  mixed  with  charcual,  amounting 
to  3*3  p.  c.  (of  the  valerate  uf  baryta).  —  The  salt  heated  in  the  air  emits 
an  odour  like  that  of  the  Luliata.  Tbe  dilute  squeons  solution,  when 
(fxposed  to  the  air,  depositfi  carl>f>nate  of  baryta  and  flakes,  and  acquires 
the  odour  of  Roquefort  cheese.  The  aialt  dissolves  in  3  pt«.  of  water  at  15^ 
and  in  1  pt.  water  at  20^  (Chfvre.il.)  It  moves  about  on  water  like  buty- 
rate  of  baryta.  {Laroer|ue  &  Huraut.)  It  disiwlves  with  difficalty  in 
absolute  alcohol.     (Schlicper,  ^»/i.  /'/^ar/n.,  59,  21.) 

Volrrate  uf  Strontia.  —  Strontia-water  neutralised  with  tbe  acid 
deposits  n  vami^fa-likc  residue  when  evaporated  in  the  o|Hrn  air,  but 
within  a  bell-jar  containing  air  over  lime,  it  yields  long  efflorescent  prisms, 
which  smell  of  valerianic  acid;  tas-te  like  tbe  baryta-salt;  dissolve  very 
rea'lily  in  water;  and,  in  the  dehydraie<l  state,  contain  36'54  per  cent,  oif 
stronlia.  (Chovreul.)  The  saturated  solution  of  carbonate  of  strontia  in 
a  warm  mixture  of  1  pt.  acid  and  12  pts.  water,  yields  by  gentle  evapo- 
ration, elnnKatrd  four-aided  tables,  which  effloresce  in  warm  air,  and  are 
-oloblif  in  alcohol.     (TrommsdoHT.) 
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ValeraU  of  Lime.  —  The  aqneous  ttci<i  aatorated  at  a  moderate  lieat 
with  cnrboiiate  of  lime  yields  prisms  and  needles  by  slow  evaporation. 
(Chovreul.)  The  crystaU  are  united  in  sUrs;  taste  sweetish;  effloresce 
only  in  warm  air;  soflcu  at  149";  melt  at  150'',  wilb  blackening  and 
evolution  of  vapours,  which  bnm  with  a  bright  flame,  and  leave  carbo- 
nate of  lime  mixed  with  charcoal.  They  dissolve  readily  in  water,  and 
in  boiling  hydratcd  alcohol,  sparingly  in  nbsolnte  alcohol.  (Tromnisdorff.) 
The  crystals  give  off  6G  p.  c.  water  below  140^     (Winckler.) 

Dried  at  1^0**.  TrommiilDrff.         CliCTreul. 

C*0  2H     ..„     23*14     23  38         .,         24--IH 

C»H»0> &3    ....     76'8G 

vmn^o*  121   ....  10000 

Valerate  of  }( a (ftiesia.  —  The  aqneous  acid  saturated  witli  carbonate 
of  magnesia  forma  a  neutral,  vcrv  sweet  solution,  which  by  quick  evajw)- 
niliun  yields  saline  crusts;  but  by  slow  evaporation  transparent  prisma 
united  in  tufts.  These  crystals  effloresce  only  in  warm  dry  air,  soften  nt 
140^  then  turn  black  and  give  olT  acid,  auJ,  after  long  ignition,  leave 
pure  magnesia.  They  dissolve  pretty  readily  in  water,  sparingly  in 
alcohol.     (Trommsdorfl'.) 

Valerate  of  Glucina.  —  The  solution  of  carbonate  of  ^lucina  in  the 
aqueous  acid  ta«tes  very  sweet,  with  a  somewhat  astringent  aftertaste, 
and  leaves  on  evaporation,  firft  a  tougli  film,  then  a  gummy  mas^  perma- 
nent  in  tlie  air.     (Trommsilorff.) 

Valerate  of  Alumina,  —  Hydrate  of  alumina  quickly  absorbs  the  dry 
acid,  forming  a  maas  which  gives  up  nothin;^,'  to  boiling  water;  the  same 
mass  is  formed  on  bringing  hydrate  of  aluminiL  into  tnc  heated  aqueous 
acid,  or  by  precipitating  sulphate  or  hydrodilorale  of  alumina  with 
valerate  of  potash.  This  maas  treated  with  hot  wuter  divides  into  flakes 
wbicb  quickly  settle  to  the  bottom,  and  on  cooling  solidify  in  a  tallowy, 
very  friable  mass,  having  a  slightly  sweet  taste.  This  maKs  dried  at 
130",  contains  15'2G  p.  c.  alumina.  Hoiting  water  and  aqueous  valerianic 
acid  dissolve  only  a  trace  of  it;  alcohol  none.     (Trommadorfi*.) 

Valerate  of  Zirconia  — The  cnrtb  dissolves  only  in  the  boiling 
aqueous  acid,  and  but  very  sparingly;  the  solution  has  a  swectisli  taste, 
retidena  litmus  strongly,  and  on  evaporation  gives  ofl'  acid  and  leaves  a 
dry,  white  amorphous  mass,  uo  longer  perfectly  soluble  in  water. 
(1  roramsdorff.) 

UranovM  Valerate.  —  The  solutiou  of  urauic  v.ilerale  in  exce^  of 
aqueous  valerianic  acid  gives  off  a  gas  when  exposed  to  the  sun,  nnd 
deposits  uranoua  valerate  in  the  form  of  a  violet  eubstancc  which,  when 
dried  in  the  air,  is  reconverted  into  a  yellowish  powder.     (Bonaparte.) 

Uro-nic  VaUraU.  —  1  At.  valerate  of  silver  dissolved  In  water  is 
precipitated  bj*  1  At.  chloride  of  uranous  oxide,  and  the  filtrate  left  to 
evaporate  in  a  place  not  exposed  to  sunshine.  There  then  remain.?  a 
yellow  shining  varnish,  which  gives  off  its  acid  at  a  gentle  heat,  and 
dissolves  very  readily  in  water,  alcotiol  and  ether.     (Bonaparte.) 

ManganoU4  Valerate.  —  The  golution  obtained  by  heating  man^noua 
carbonate  with  the  aqueous  acid  yields  by  spontaucoua  evaporation,  highly 
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lii!«inMiji  rltoiiihio  table?,  irrea^y  to  tbe  toudi  aiul  eMily  aolnble  in  water. 
^Troimn^lorlf.) 

r.:*.  :m.v  i/'  />if:;j7;fV  —  The  solution  of  nitmte  of  bismoth  is  preci- 
)M(a(t\I  bv  vaiomto  of  fo^la.     ^Rlghini,  J,  Cfttm.  «^f/.  22,  405.} 

\\'\,\\tf  >;''  ^'r\c.  —  Zinc  dissolrGS  slowly  in  the  uaeooe  neid. 
^iiit^'o  >  SuU^hato  of  ;:nc  mixod  with  valerate  of  soda  yields  the  salt 
in  tjnuttjt'.  vTT\Mnms<lort^.^  —  Tbe  dilate  acid  is  eatarated  by  oontinned 
Ism  '.ujC  ^b«\<t  in  .1  rotoTT  to  aroid  los?)  with  carbonate  of  zinc,  Bltered  at 
iV.'  Is'ihit;;  ho:4i,  r«:'.d  ih^  lilinto  eraporated  to  tbe  ciystallising  point. 
'  .; ,  t  lii.-  V  \«:.xS  w  .■  .>h  i^'.vx  tf.c\i  :intr  thr  liquid  cools  are  collected,  or  those  which 
(  t'.\M\i  \\\w  !.*  i  --.'s-  ,'.■  ■"£  £v<»t*.«'  f^apontii^n.  Id  this  case  ilso  Fredcrldng  reeom- 
.:■«  i:-.  H-.*  .T  A  ;v:,'.:.  V.c>v.>f  var;  i-»f  the  acid  ToUtilises.  —  White  nacreons 

mm'o*^.  l.ko  xh.v>o  s\  Kt^ou"  ."jeid.  baring  rather  an  astringent  than 
w  -tt»-o!  :;»>io.  is*r::;*v.ov.:  ::;  :bo  air  (Tronimsdorff;.;  they  redden  litmus. 
V^\l!t.^^*iu^  Tlu^v  ^vv.:a*r.  C:i-5  p.  c.  rinc-oiide.  (Wittstein.)  TLey 
luoti  xs\  140  10  A  svri:'.'.  wlihoui  K»M  of  acid,  and  when  ignited  pre 
\'ll'  d.Ml^o  vkU'.to  \a)v;;7¥  x^Mch  burn  with  a  bine  sinc-fiame  (Tromms- 
d.'itO.  \\h'.!o  o\'.'.o  of  ri:\' rvtnains  bohind.  (Wittstein.)  Tbe^  dis- 
•■oUo  in  >  y;v  »f  ^v'.'.  ;::  4v'  v\^.  of  Kv.Hnff  w.iter,  in  14'4  pts.  of  cold, 
an.l  \\\  u;  '  v^'^  »^''  *v  '  "?;  a\v'-v'  vl"*'-clou>:  they  dissolve  in  160  pts.  of 
%vUt  %«:«^-i  .-itui  iv.  0('  p:.<  oi  t>'M  SO  p.  c.  alc^ihol;  these  cold  aolotions 
lv*onu»  (uiS  a  »!^*r.  h,\»u\i.  ara  o'o-sr  af.iiu  on  cooling;  hence  the  solnbi- 
\\\\  \\\  w.«'.»*i  Au.i  :t'.A%:-''  *!i:u:r.:*hcs  «  the  trmperatnre  rises;  on  the 
\-\\\y'\  \\\v^.  \\w  v-:\ >,.;'>  .1  s*v>.'  :;:  .HV  ptSw  of  cold  and  in  20  pts.  of 
b»"i;n<  Oi!'s'V       \>V;.x-..-  v  .-"vi-r  :a-t  .«■ :  Gr>te,  Bniuptrte,  FrvderluDC 

^N      '.N       *  .»    »-«    >     i;      .'-o-.J.  \  l>..->a    iC(T.  m>fl«r.  19,  70&  71);  Vorfirt 
,  \    '    V)*'^    o.   i"--'  .       X"  .■  *--:irr»r-—.  o<  s*.i*  wit  »iih  ImtTnte  of sliK,irhkh 
'■.  »    .  >v:       . ,         .    •      Ao  .»  lAvN-s^^r  .\  HKrKt.  .Y.  /.  Phvm,  9,  430.) 

I    ■    .  ,"...,         l^?  A.:«v-?  aa.l  slowly  dissolves  carbo- 

im.»  »'i  »ul!M'  !!:.  AvX  \  .*'.,;  V  :v  c»Jijvra::oa,  Urainx  resembling  those  of 
I'.'i  u'u«  ..  st   I.;!  'to;-;  t  s:.'.  ?  ;r;*r  fisrv  lustrv,  and  solnble  in  water 

O..I    x\A^A        ,:S.'-,.j%i;..> 

» .'■■•^'A'.^  — The  dry  acid  combines  rapidlr 

.ni.|«.:>  v..<.u  .»■.:.."•:  .■ :  '  ,*.t:.  w;;K  e\cv5^  of  finely-pounded  leau- 
t>\M*i'  u'  I  .'■«  ^■. '-.  .;  :.••■.'»  •■^•^:  ".'^  :"-^  vr\>2uc:.  \\  i«  found  that  100  pts. 
v\  it...  u  \  livx'  *  .■  ..sl  •  y-  •:*  wa-.or.  By  e\haiutincr  the  resulting 
«'»i      w  iti  V  ■'  i  \.  i  .■■    -^     v:v   :lo   !cjt  i-oxido  vhicli  remains  free, 

.(II. I  .»  »(*.'  »  ■•  ,    •.•:■*..•■■  \  ;,-.■.'  -'i^T     1  V-:  vitriol,  delicate,  shibinK 
•»*<■■!'■       "■     »■'•  ;■'..:     ■       ..;     ••    ''.,"":xy >cr-..-jiI    niaAj*'*.  infufible.    and 
III,  II. n,     '..Im'^  ^'i   \  *!.-■   r- X- .<.*  r>Tfy  iilwK'rb  carbonic  acid  from  the 

'     •' '  \\ '■'■•  •.*•,-*■•  .-;' !.MLto\:d«  in  excess  of  aqueous 

*''  '■' I  I    ^ »  I-.'!  f...:.  w  ^  'V-- X- :  A.;.". ;..'::  of  acid.  *•>  as  to  keep 

\\\.   I,  -.1  III  .  \»*'  ..i'.    v":  I     -*.*.*  :..#;*.';o  A::>orphoas  residue;  but  by 

•  ••»»■•'■»" »  »•  "•'  ■•»   •  *    ■•■.■..    :  -^  ^•ScA;3<?-i  in  shining  flexible 

'»'"  "'       I*  t'  *"       *      J!*    ;    v'v'*    vV4'vr.i:.-ij  ::!0  ^>;atioQ  to  a  synip 

'>>•''  •  ■>•'"' ^'    *      '<■  'i*  ■;   •-■o  ^vas:>.-.-:w  of  turpentine  and 

>lilii  .1   I',  ...    Ii  *«■«  .'!i>  .'..,.  ii-v-uU    ':»t   sl.'v  cv'^poncii^n  the  aU  is 

111  III  ( mil. •  41,-. I  ,    \..t'         c:  v.;...       V'.>.'  -ir^.r-;4;e  vf  lead'U^olvca 

^it.tili.M-  !.   ..tiiii^si  .«  \v:\    *>.v£   A.;i  ditervtird^  ascriiurent- 

ll^'t'd.    \i»*Mt"..    \*\     »;ii  vik    *-»:i;'.    -fc...:-.    .;    v"..*4.-:-i    uiaAt^   30*1    bv 
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I      ildwer  evaporaiioD,  while  lamimB,  both  of  which  dissolve  vory  readily  iu 
I       wfttcr.     (TromuuUorir.) 


SPbO  .... 

TVihctic,  anhjfdtfmM. 

336 

93 

...     ?8-32 
....     21-68 

Chevrwil. 

78 

-            2  PUO,C>«H«PbO<    . 

429 

....  100-00 

.    54-64    -. 
.     45-30 

1         PbO   

Mwohtuit, 

..,  iia  ... 

...       98     ... 

Clierreul. 
....     &ft-5 

r      c»H»o»  .„. 

C»"Hn'bO* 

...    205     ... 

.  100  OO 

U0OU8  Acid  slowly 
eliininato  liydrogea,  and  form  a  block-brown  coagalum')iaving  a  awcetisli 


Ferroui  Vai^raif*  —  Iron  filinea  iramcrsed  jo  llio 
L  bloc 
astringent  taste.     (Trautwciu.) 


Ptrric  VaUraU,  —  a.  Mono-acid  %  —  Obtained  by  heating  6  to  100^ 
as  long  aa  it  continues  to  lose  weiglit     Brown  powder.     (Wittstciu.) 

h.  Ri-aci(i  f  —  An  aqvionus  solution  of  sosquichlorido  of  iron  is  pre- 
cipitated by  valerate  of  sod^,  free  valerianic  acid  then  rcmaitiing  in  llio 
U<^uid;  and  the  precipilntv  is  wik^hed  with  a  small  quantity  of  water  and 
dried  beluw  20  .  Dark  brick-red  amorphous  powder  having'  vomowhat 
of  tho  smell  and  tnste  of  vnleriao.  By  exposure  to  a  slowly  increasino; 
heat,  it  gives  off  all  its  aoiil  without  moltingj  but  when  quickly  heatou, 
it  melts,  and  gire.s  oft*  dcn^c  inflamntnblo  vapours,  huvin;^  scarcely  any 
odour  of  valerianic  acid  but  smelling  rather  like  butyric  ncid.  Uives  otf 
all  its  acid  to  boiling  water,  leaving  pure  ferric  hydrato.  Dissolves  readily 
in  liydrochlorio  acid.    (W'ittstein.) 


Sntt  a  dri9d  at  IWi 

Tt?0» 

C»H»0" 

HO            

'so   . 

93     . 

9 

...    43-95    .. 
..    51'I0    ,. 

4-95     .. 

Witutein, 
.....     41/1 
5312 

617 

Fe=O»,C»"H"»0< 

8aiihdri4d€i 

WOP  „ 

SC»1I«0* 

J  HO 

lea    . 

80    . 
186     . 

18     . 

...  100-00     . 

...     98*17     .. 

...    M-50    ,. 

6-33    .. 

.  100  00 

WlUitdd. 

20*86 

892« 

3-93 

Fe»0-\2C"'II"'0*    ....^.... 

284     . 

...  10000    .. 

lOO'OO 

Ttie  ralraUlion  ilurs  not  t|o!te  tRree  with  the  tniljrris,  anJ  ncrnrdingly  Wlttstfin 
prefer*  more  coroplicatod  foriuultr ;  l)»'t  his  raclhoti  of  estfmatinj  tlie  tinhydron*  ncid  and 
the  water  c&nnot  lend  to  accurati*  reiulcf . 

c.  With  errrst  nf  aciri  ? — By  immersing  iron  wire  for  ponie  time  in  the 
a«id,  and  Iwilinp  Uic  resnltinV  dark  red  mass  with  water,  a  solution  is 
obtained,  on  which  however  the  greater  portion  of  the  product  floats  in 
the  form  of  a  dark  red-brown  ((il.  [will  b  f]  Tho  solution  gives  a  brown 
precipttAte  wUh  putnsh.  (Troinmadorff,) 

VfiUratr  ofCoh^fff.—TliQ  ro»ecoloured  solution  of  carbonate  af  cobalt 
in  warm  dilate  valeriniiiL-    iicid    becomes   covered  with  a  red  film  when 

n  2 


36  AMTLE!*E:   PRIMAUY  KUCLEUS  C'»Hw 

evaporated,  and  dries  up  to  a  violet-red  tmneluocnt  ma«9.  Wlien  tli© 
Kolutiou  of  tlu8  ron&s  in  water  is  evAporafed  to  a  syrup  and  set  aside  in 
the  cold,  violet-red,  transparent  prisma  are  produced,  having  a  sweet, 
slightly  astringent  taste,  pei-ntanent  in  the  air,  and  eoaiiy  solablo  in 
water  and  alcohol.  (Troinmsdorff.) 

ValfiftU  of  X irhL— Cf^rrhomxic  of  nickel  dissolves  with  dtlTieiilty  in 
tho  heated  aqueons  acid,  whereas  with  the  dry  acid,  it  quickly  forms  a 
green  oil.  This  oil  dissolves  very  sparingly  in  water,  forming  a  very 
pa^c  green  scdiition;  but  with  alcohol  it  forms  a  pale  green  solution  which, 
on  evaporation,  deposits  a  pale  green  powder,  sjuiringly  soluble  in  water. 
(Tromms<lorff.) 

Cttpric  Vaifrat^. —  The  dry  acid  exposed  to  the  air  in  contact  with 
cupric  oxide  assumes  a  dark  green  colour  in  tho  course  of  sonic  weeks;  the 
hot  aqueous  acid  forms  with  cupric  carbonate  a  bluish  green  solution, 
which,  on  ova[>oration,  yields  green  prisms  permanent  in  tho  nir,  easily 
soluble  in  water  and  also  in  alcoliol.  (TrommsdorfT)  {?or  the  cryBUlline 
form  Kc  Schllbu^  Jakret&tr,  »ii.  4-12.]  On  adding  the  concentrated  acid  to 
aoueous  cupric  acetute«  nothing  appears  at  Gr^t;  but  on  agitation,  greenish 
oil-drops  are  produced,  consisting  of  cupric  valerate,  which  after  5  to 
?0  minutes,  lakes  up  water  and  changes  to  a  green-blue  crystalline  powder. 
Valerianic  acid  mixed  with  butyric  acid  produces,  when  stirred  up  with  a 
slight  excess  of  cupric  acetate,  at  first  the  greeu  oil-drops,  on  which,  as 
well  as  on  the  glass  rod,  there  are  deposited,  after  a  while  and  without 
further  turbidity,  the  pale  blue  scales  of  cupric  butyrato.  (Larocquc  9c 
Huraut,  iV.  J.  Pharm.  0,  430.) 

Mfrcurout  ValfraU. —  The  boiling  thickened  acid  dissolves  a  small 
quantity  of  mercurous  oxide^  and  yields  small  needles  on  cooling. 
(Grute.) 

Mercuric  VdleraU.^^  Mercuric  oxide  dissolves  in  the  heated  oily  acid, 
forming  an  oil  which  on  cooling  sotiilifics  in  a  mass  having  the  cou- 
(fistcnco  of  plaster;  this  mass  is  insoluble  in  cold,  but  eotaule  in  hot 
water;  the  colourless  solution  deposits  slender  white  needles  on  cooling. 
and  the  mother-liquor  leaves  on  evaporation,  a  red  mass  insoluble  in 
water  and  dissolving  with  red  colour  in  tho  dry  acid.  The  white  slender 
noedlcs  which  are  likewise  deposited  on  mixing  valerate  of  potash  with 
mflrcaric  nitrate  or  chloride,  arc  converted  by  moderate  heating  into  a 
red  bcwic  salt,  with  loss  of  acid.     (Trommsdorff.) 

VaUraU  of  Silver, —  A  eolation  of  nitrate  of  silver  is  precipitated  by 
a  ilight  excess  of  an  alkaline  valerate.  Tbc  precipitate,  which  ia  curdy 
at  firvt,  l>ecomes  crystalline  after  immersion  fur  some  time  in  tho  liquid 
(Ettling),  and  then  resembles  fulminating  silver  (Dumas  Sc  Stas); 
appears  to  consist  ol  lominw  soft  to  Uio  touch  and  having  a  silky  lustre. 
(Winkler.)  On  evaporating  the  aoueous  solution,  tho  salt  is  obtained  in 
whit«  laminm  having  a  mctaliio  lustre.  (Kttling.)  Tho  salt  blackens 
qnickly  in  the  light  (but  los8  <|uickly  than  acetate  of  silver  according  to 
Winolcler)  and  must  therefore  be  dried  in  the  dork.  (Dumas  A  Stas.) 
When  heated,  it  omits  vapours  Having  the  odour  of  valerian,  then  melts 
into  a  black  mass,  which  suddenly  emits  extremely  offensive  vapours, 
and  leaves  pure  white  silver.     (Wiuckler) 
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Ai  130^                                      EtOing.  Mora. 

10  C 60  ....  28-71  28-65 

9  H    „ „      9  ....  4-31  4-33 

Aj  lOa  ....  51-67  51-93     ....  51'64 

4  O    32  ....  13-31  15-38 


.     28-3 
4-3 
.     61-6     ....     52-94 
.      15-S 


C^H'AgO*  209 


lOO-OO 


100-00  ....  100-00 


Ruling  9l  Winckler  ramified  the  ult  frtkm  valrrian  ;  Mnro  that  from  the  baik  of 
Vtbumum  Opulut;  and  Dumai  &  Utta,  that  obtained  from  fcucl-oil. 

Concentrntetl  valerianic  acid  mixes  in  all  proportions  witli  alcoJiol 
and  tthfT,  (Clievrcul,  Grote,  Dumaa  Si  Stns.)  Tbo  soluliun  iu  an  equal 
ijuantity  of  absolute  alcohol  is  rendered  by  a  small  quantity  of  water, 
and   clear  again  by  a  lar-^er  quantity.     (Trf^nunsdorfT) 

It  dissolros  abundantly  in  strong  acetic  acid  of  •■'p.gr.  1-07.  (Tromina- 
dorff.) 

According  to  Trautwein,  it  mixes  with  oil  of  tHrpfntine  in  all  propor- 
tions; according  to  Grule,  on  tbo  oilier  band,  only  partially  (perbapii 
from  containing  water  ?),  and  according  to  Tromnisdorif,  not  at  all; 
neither  with  olive-oil. 

It  dissolves  common  camphor.     (Trommadorfl'j  Trautwcia.) 

It  dissolves  a  few  raim.     (Trautwein.) 

m    Chiozza.     Compt.  rmd,  35,  568;   Avn.  Pfutrm.  84,  lOGj   J.  pr.  Ckem. 
I  58,  23;  Chem.  Gaz.  1853,  52;  Jahre^a:  1852,  453. 

I  Vater 

(  Propn 


f .  Anhydrous  Valerianic  Acid, 

C>«HW  or  C^WO"  =  c»"IPO»}^' 


Vttteric  Valerate,  Vateric  Anhydridt. 


I 


Prepared  by  the  action  of  1  pt.  oxychloride  of  phosphorus  on  C  pts. 
valerate  of  potash  (obtained  in  a  state  of  purity  by  evaporating  tbo 
alcoholic  solution  and  meltmg  the  residue);  the  product,  a  thick  oil, 
yields,  when  treated  with  a  very  dilute  solution  of  carbonate  of  soda,  and 
then  with  ethor,  an  ethereal  solution  which  leaves  the  anhydrous  acid 
when  evapomted. 

Colourless,  tolerably  mobile  oilj  lighter  than  water.  Boils  without 
decomposition  at  about  215°.  When  recently  prc|iaro<l,  it  has  a  faint  and 
rather  nnpleasant  odoor;  when  rubbed  between  the  hands,  it  imparts  to 
them  a  peri^istcnt  odour  of  ordinary  valerianic  acid.  Its  vapour  attacks 
lh«  eyes  ond  excites  coughing.  Hv  boiling  water  it  is  converted  slowly, 
and  by  alkalies  quickly,  into  ordinary  valerianic  acid.  With  aniline 
it  forms  valcranilidc  C«i\H"0\   (ChiozM.)  t. 
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Sulphide  of  AmyL 
C»H"3  =  C»H»  HS. 

HaI.iBIk     y.  Ami,  Ckim.  PAif$,  IS,  294;  alao  J,  pr.  Ckem,  34,  132, 

OVo«a«  ji  «itI  s  ^stilled  with  an  diooliolie  ■olatioa  of  mono- 

Humuui*  Ji  yveasRVBL  —  or  better,  the  mixture,  endoaed  in  m  te«Ied 
^ttiwt  :uo»  *  *H«i«  5it  «nie  time  [to  100'=  t];  the  liquid  then  decanted 
twtt  HiM  ^urtut*  ^  ^KbHam,  and  the  salphida  of  amjl  SBpanied  from 
I  w  »^t£ua  >{  waair. 

^;)^itf>«««^  'iuttiii^  !>iiitin^  at  21C°,  baring  a  ▼apoor^naftr  of  tf*3  and 
juMur  -tod  swat  of  unions.    (BalanL) 

Balud. 

:UC    ^ fiO    -..    68-97 68-24 

:\  H.  11     ....     12  M     12-55 

<    16    .-.     18-39 19.10 

C*«*^ - 87    ....  lOO-OO    lOO-M 

C-i«p«mr « 10    ....    4-1600 

HsJ»     11    -..    0-7623 

*-»•?'»»«'     i    ~.     M093 


Vapimr  jf  C=^'U"S i    ,„.    6*0316 


■!V 


VwtouKv  nx  :lu%  the  n^wr  of  solpbide  of  umyX  b  -*— *TTinir,  like  thit  of 
i.*;  A  ^'^rt'l  .*tu.  33!«\  The  atomic  weight  of  Ukm  bodies,  u  well  as  that  of 
V4iwf««^^  v<<htfrk  <i^K  P«hap«  ihocfore  to  be  doabled.] 


Amylic  Mercaptan. 

iv*  v^^'  V  "  (1  V^'«^  PtV  12.  294;  also  7.  pr.  Ch^m.  34,  13a 
iii^vtNAV^«v«*»vnu    /.;»r.C*m.34,447, 


,  .^      \     l^lr:fio»l    fascl-oil  is  mixed,    gndoallj  and  with 
\  «!.  rf^ual  w*ij:ht  of  oil  of  vitriol;  the  mixtnre  neatnliaed 


*!^«wUon.    (KrutEsch.) 

Jic^>^«..iy  ^  KS.US  -  C-»«S^  +  2  (KaSO*). 

^IU«4.oilUtt'^l  »  ^'^'^"  "^*  7*^  tothesurfiiceonthe 
0MPN-o«t<  »        ^j^.^  1^  taken  away,  and  then  du- 

*jSft*  S  •niphuwttcd  hydrogen,  the  reaulting  mcr- 
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captan  !a  still  impure.  (Erdmanu  Sc  GerntUenolil.)  —  2.  Sulphamylate  of 
limo  is  ciUtilltMl  with  hydroaulphate  of  potateiuin.  —  3.  Chloride  of  amyl  is 
distilled  with  nil  alcohuliti  sotutioD  of  hydrosulphato  of  potassium  —  or 
better,  tho  two  Buhstancea  are  heated  together  in  a  scaled  tube,  and  the 
uiiiylic  luercaptan  fieparated  as  au  oil  rising  to  the  surface  by  addition  of 
water.  (Balard.) 

Cm^^CX  +  KS.HS  =  C'^H'^S'  +  KCI. 

Properties.  Colourless  oil,  of  great  refracting  power,  and  Bp.  gr. 
0-83.i  at  ai".  (Knitxsch.)  Boils  at  117"  (Krutasch),  at  U7  to  118° 
(Erdinann  «t  GenilKewohl),  at  125\  (Balard.)  Vapour-donsity  =  3*631 
(Kriitwsli),  30.  (Balard.)  lias  a  pun^'out  ullinceuua  odour  (Krutzsoh), 
much  more  disagreeable  than  nulphido  of  ethyl,  like  that  of  sulphuretted 
hydrogen.     (Balard.) 

Kratzi»ch.  Bulord. 

JO  C GO     ....     57-69     57-29     ....  58-25 

la  H..M......H „».     12     ....     11-54     n-3G     .  ,  II'CO 

2S 32     ....     30*77     30-55     ... 

C^W^    104     ....  lOO-OO     99-20 

r-Mpmir  » „ 10    ....    4'1600 

H-gM „ 12     ,...     0-8316 

S-vapour Jf     ....     2'2186 

Mcrc-Tapour 2     ....     7-2102 

1     ....    3-6051 

DfCOmposition9.  1.  When  kept  in  loosely  closed  bottles,  it  pives  ofl 
sulphuretted  hydrogen,  and  is  converted  into  sulphide  of  umyl.  (Balard.) 
—  2.  On  cold  nitric  aci/l  of  sp.  t»r.  2*25,  ainylic  morcaptau  floats  at  first 
almost  uuuUered;  but  on  long  staudiug  or  gentlo  heating,  it  turns  red, 
then  quickly  becomos  very  hot  and  gives  oif  nitrous  fumes,  and  ulti- 
mately forms  two  layers,  tho  lower  of  which  cuulaiiis  nitric  acid,  amylo- 
sulphurous  and  a  email  quantity  of  sulphuric  acid,  while  the  up])or  \h  a 
variable  oily  mixture,  sometimes  lighter,  somutiuies  heavier  than  water. 
A  umple  or  chii  oil  tighter  than  water  coutairu  5902  p.o.  C,  10-39  U,  924  S  and 
24*36  O.      (ErdinaiiD  anrl  Gemthewohl.) 

Amyllc  Diercaplan  combines  with  lead-oxide,  forming  a  yollow  floccnlent 
mass,  and  when  added  to  the  acetate,  throws  down  a  coagalum  of  tho 
consistence  of  turpentine.     (Krutzsch.) 

It  doea  not  act  on  cupric  oxidf.,  but  throws  down  from  the  aolphate  a 

nish  glutinous  ma«s.     (Kratssch.) 

With  mercuric  oxide  it  comhiues,  with  violent  evolution  of  heat, 
forming  a  colourless  liquid,  which,  ou  cooling,  sotidiScs  in  a  translucent 
lamiiionuliated  mass,  which  melts  again  at  100'^,  is  not  decomposed  by 
boiliog  potash-ley,  is  not  soluble  in  water,  and  but  sparingly  soluble  in 
boiling  alcohol  and  other,  whence  it  scparatCH  for  the  most  part  in  scales 
on  cooling.  (Krutzsch.)  Insoluble  in  wateriind  alcohol,  but  soluble  in 
ether.  (Balard.)  Its  powder  mixed  with  pounded  glass  and  eeutly  heated 
in  a  retort,  yields,  when  aulphurotteJ  hyilro^jcn  is  passed  through  it, 
amylio  mercaptam,  which  may  be  purilied  from  adhering  sulphuretted 
hydrogen  by  rejteated  i-ectification.  But  by  decomposing  with  a'picous 
hydrochloric  acid,  only  a  snuill  quantity  of  amylio  inercaptan  is  reco- 
vered. (Erdmann  &  Gerathewolil.) 

Tlie  compound  with  silver-oxide  resembles  mrrcnptiilo  of  silver,  and 
is  insoluble  in  water  ^nd  alcohol,  but  soluble  in  ether.  (B.ilnrd.) 
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Bisulphide  of  Amyl  P    C"H»'SM 

0.  He.nry  (1849).     -V.  Ann.  Chim.  Phys,  25,  248;  also  Cnmpf. 
28,  48/  also  y.  J.  J'futnn.  14,  247;  also  */.  pi:  L'firm,  4G,  100. 

JioppeUwvhtcrfrtamyt,  BiMu(fure  tfAm^tt. 

Crystallino  atnylosulpbatc  of  potash  and  a  higtily  concontratcd  solu- 
tion of  biflulpbitie  of  potostiium  in  about  equal  volumes,  are  distilled 
togeiber  in  u  retort  of  four  limes  tbo  capacity  uf  tlie  mixture,  ou  account 
of  the  strong  iutumesoence;  and  tbo  yellowish  oil  wbich  floats  on  the 
watery  distillate  is  rectified  two  or  thrco  times  over  chlurido  of  calcium. 

The  product  i^  a  palo  yellow  distilUto,  which  boils  at  210"  to  240°, 
has  a  stroug  penetrating  odour,  •-- and  anolber  distillate  of  a  fine  yellow 
colour,  which  boils  botucen  240^  and  260'',  haa  a  specific  gravity  of  0918 
ftt  10",  and  tbo  samo  odour. 

Hearj. 

IOC   „„ CO     ....     Sfl-25     AB-iM) 

11  U 11     ..„     10-68    10-42 

Z  S  , ^ 33    ....    31-07 


C»«H"8" „. 


103 


10000 


[Perhaps  only  &  miiture  of  C'^H'^S^  ud  Ci'^UuS',  a  new  which  is  confiriDcd  by 
the  rise  of  the  boil<it^<point.] 

Menry  doe«  not  itate  tbe  boiling. point  of  the  gnmple  which  he  aiiAlyscd. 

The  oil,  when  decomposed  by  nitric  acid^yield^  KrduiaDaaudGcratbo- 
wohl's  sulpbamylosulpburic  acid,  (p.  52).     (Henry.) 


Iodide  of  Amyl. 
C'-li"!  =  C'ni«HL 

CARonw   (1839).     Ann.  Chim,    Pky$,    70,    81  ;    also    Ann,    Pkann. 

30,  21)7. 
Faamkla^d.    Ann.  Phatin.  74,  42. 

iodempt,  lodmpl^/er,  iotttetuttrwtoffBaurt*  Amyten,  HyJrwiett  iTAmytent, 

Pi-rparation,  1.  Fifteen  pt».  of  fusol-oil  aro  distilletl  at  a  gontio  heat 
with  1  pt.  of  pbosphorua  and  H  pts.  of  iodine,  and  the  distillato  repeatedly 
washed  witb  water,  digested  with  cblaride  of  calcium,  and  rectified  two  or 
Ihrte  times.  (Ctthours.)  — 2.  Four  pts.  of  iodine  are  gradualiv  dissolved 
ip  7  pta.  of  pure  fuseloil.  and  a  stick  of  phosphorus  moved  about  in  tbo 
liquid  aft«r  each  fresh  addition  of  iodine,  till  it  is  complelelv  dwoloriscd; 
th*  oil,  wbich  gives  off  fumes  of  hydriodio  iirid  in  tho  air,  Jrstilled  in  tbo 
wuler-bath,  till  a  (bick,  non-volatile,  very  acid  liquid,  insoluble  in  water, 
wniaius;  ibc  disitillate,  containing  bydriotlic  acid  and  unaltered  fuwl-oil, 
washed  with  water,  set  aeidc  for  24  hours  over  chlortdo  of  calcium,  and 
rectified;  and  tbe  last  Uiird,  which  passes  over  at  14fi^  colloctod  m  pure 
jodid«  of  amyl.  If  the  bydriodic  acid  has  not  b««D  completely  romoied 
by  the  washing,  the  diatirato  is  violet,  but  becvnee  o^lourtees  by  rectifi- 
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entlrtfi  ov«r  moroury.  ^  The  fint  two-fthlrdr  which  pMi  ov«r  Mw«en 
]20'*  Add  140'\  oonffUt  of  imptiro  iodldo  of  fttnvl,  ftftd  nttttt  b«  tnin 
troaUMl  with  iodiiio  and  phunphorufl.  (KiiinkMud,}^Qrimni  {Ann, 
J'harm.  02»  383)  aildi  10  ox.  of  loillne  and  a  «mall  quantity  of  pliof* 
phoruN  to  H  01.  of  puro  anijHo  alcohol.  Tho  nmyllo  aleuhol  U  mixed 
with  4  or  5  por  cont.  of  wator,  and  NAluraiod  with  iodino;  the  Molutlon, 
after  lielng  heated  to  00",  «hakon  up  willi  a  imall  quantity  (about  \  of  an 
ounce)  of  phonnhoruH  till  it  U  decolorlned;  affain  lat'irated  with  iodine 
and  treated  with  |»lioHphoruM,  and  eo  on  till  tlie  aMigned  quantity  of 
iodine  haN  been  unod:  the  liquid  mu«t  be  well  cooled^  ae  often  an  any  rlM 
of  temneraturo  taken  place.  The  Ntrongly  fuming  liquid  ultimately 
obtained  U  dlattlled  after  Mtanding  for  24  houra;  the  dletUlate  ahaken  up 
with  water;  hHline  abided  in  Nmall  iiuantltiea  aa  fontf  aa  Ita  colour 
diaappeara;  and  the  heavy  liquid  at  the  oottom  re-diatllledaa  before  with 
water,  then  left  to  atand  for  a  few  daya,  nnd  rectified. 

Proj)eriU$,  OoIouHohm  liquid,  heavier  than  water,  boiling  at  1S0^ 
under  a  preaeore  of  070  mot.;  of  vaponr-donalty  6'07d;  baring  an 
alliactfoua  wlour  and  punuent  taatc.  (Cahoura.)  8p.  gr.  I'dll  at  U'A*! 
]'4»30at  20"  (Urimm);  boiling  {mint  140"  at  0'7A  met,  proaaure;  140^ 
(Orimm.)  Haa  a  faint  ethereal  o<lour  and  aharp  biting  taate.  (Frankhind.) 


IOC..,. 

...   00  ....  ao'40  .. 

..     11     ....       5'ftH     .. 
...  12A    ....     0300     .. 

...  ll»7     .."  10000 

C-vapour  

ll.fM     

I>vafwur    

v.p.orc»"U''i'L 

Cahoun. 
,.    Sl'OO 
6'2II 

PriDltUnd.           arimtn. 
....     aO'32     .,„            SO'5 

11 II 

....      6'6ft     ....              ft'RO 

1 

04*10  to  02-01 

C^ll"! 



Vol.         Daniltv. 
10    ....    4*1000 
U     ....    0-7023 

1  „..    ii*73ao 

2  ....  iaoa70 

1     ....    0-(l2H0 

DftompmUUmin  1.  lotllde  of  nmyl  la  not  Inftamnmble  when  cold,  but 
when  heated  to  Ita  boiling  point,  may  bo  act  on  fire  by  a  flaming  body, 
and  burna  with  a^mrplo  fUme.  ((*Bhoura.)  —  2.  It  undorgoea  no  change 
in  ordinary  davligltt,  hut  in  aun-alilno  ncqulrea  a  continually  deepening 
yellow  cofuur  from  acparation  of  iodine;  it  may  be  rondorod  oolourleea 
again  by  potaah.  fCahourH.)    It  la  but  atowly  decomnoaed  by  aquooue 

Ktaeh,  even  at  a  boiling  heat,  but  quickly  by  alooholio  potaah,  ao  tliat 
lido  of  potaaalum  aeparatea  out  on  eoollng.  (Cahoura.)  — 4.  Heated 
with  itnc-amalgam  In  a  aealed  glaa«-tube,  aomewhat  above  Ita  boiling 
point,  It  ia  reaolvml  into  WV  [C'^il"',  amyleno],  CMI«,  fC'"!!**,  hydride  of 
amyl],  C''H>*  [(T\V^\  and  Iodide  of  bIuo;  the  compound  0*^/l"Zn  U 
Ukowliw  formed  (Kranklautl); 

C4C»H»I  +  4  /n  «  C»"H»  +  C'"!!"  -f  iPW*  +  4Ziil| 
•all 

C*»lt"l  -t-2Zn  *.  C>«tl"3!n  f  Ziil.] 

Part  siiM  doM  not  deeompoao  Iodide  of  amy!  till  heated  to  1 00^  and  then 
Vai  iiewly;  potMalum  decompoaoa  it  very  eaally,  ev»n  at  Ita  melting  point, 
witli  fomwtlon  of  tho  Mtno  produoU,  but  not  of  CII'^K,   (Frankland.) 
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In  presence  of  water,  zinc  decompoflea  iodide  of  oniyl,  evoa  at  142", 

and  more  quickly,  into  C'H"  [C'^H'*]  aud  oxyiodido  of  linc.  (Fraukland); 

[C"!!"!  +  HO  +  2Zii  =  C'"H"=Zal,ZiiO]. 


Bromide  of  Arayl. 
C'm"Br  =  C"'ir",nBr. 

CAU0CR8  (1839).     Jhh.  Chm.  Phi/t.  70,  81;  also  X  pf,  Chem,  17,  224. 

Brmmamyl,  broiMwatafrttqfftanrtK  Amyt^n,  BromMydrate  d^Amyhne, 

Obtained  by  dii^tilliug  ftiscl-oil  with  phospboraa  and  brominOi  siiiiilaHy 
to  the  iodide. 

Trauapareat,  oolourleaa;  heavier  than  wat«r;  distil*  without  deoom* 
poailiouj  oaa  au  alliaceoua  and  pungent  odour  and  a  sharp  ta£te ; 


IOC 

U  H 
Br 


SO 
U 
80 


3974 

7-28 
52'98 


Ciihi»ini. 
,     41*79 
7*55 


CX'H"Br.. 


161 


10000 


Vol. 


C-Taposr  » 10 

H-g«    11 

Br-vapo«r „ 1 


Deoitty, 
41600 
0-7fi2a 
ft-ft40t 


Vap.  of  CMl^Br 2 


10'<«68d 
5*2344 


Bronudti  of  aniyl  is  diftioult  to  sot  on  firo  by  a  flaraine  body,  and 
biirn8  with  a  ureeniah  flame.  It  ia  dcoouipo&ed  alowly  by  aqueous, 
quii-kly  by  alcoholic  poU^h,  with  fonuation  of  broniido  of  poUaaium.  It 
i«  nut  altered  by  expoaaro  to  suniiliino.  DimoIvm  in  alcohol  and  ether. 
(Cahuurii,) 


Cbloiide  of  Amyl. 
C"H"CI  =  C"*H»  HCI. 

CAnotRA  (1840).     Ami,  Chm.  /V.y«.  75,  103. 

Balaro.  .V.  Ann,  Chim.  J'hyr.  12,  294;  also  J.  pr.  Cfttn.  34,  128. 

OUurmmpl,  Chhrmirl^frr,  Ethrr  hydmehhramyli^u*,  CkhrkydrmH  itAmylinr. 

Pvrparatuni.     1.  Fuficl-oM  is  di«tillcd  with  an  cqiuil  weight  of  ponta- 
ehloride  "f  pboepboniB,  and  thn  distitlato  repeatedly  wasbcd  with  water 
riilaiuiiiu^  potiMin,  dried  over  chloridi)  of  calcium,  and  finally  reotifiod  in 
m  bath  of  Mklt-aolutiun.   (Calioum.)  —  2.  Ku&eUoii  ia  di^tUJed  with  atrouff 
hydrooblorio  acid,  with  frequent  cuhobutioii;   Uio  rNultiiig   cltluridu  of 


CHLORAMYLAU 

aioyl  pipcttod  from  tbo  acid  distillate;  and  freed  from  ncaltered  fuBoI-oil 
liy  wajfhing  with  strong  hydroclilono  acid.  (Baiard.)  —  0.  Fu^cl  oil  is 
saturated  in  a  tubulated  retort  with  hyilrocbloric  acid  gss,  whereupon  it 
becomefi  heated  »nd  tiirne  green;  it  id  then  distilte^t,  the  pnae^go  of  the  gas 
being  continued  all  the  while;  nud  the  amethyBtcolonred  distillate  of 
chloride  of  aniyl  ia  wajshed  with  water  and  carbonate  of  soda,  afterwards 
dried  over  cbturido  of  calcium,  and  reotiQed.  (Hicokher.  JiiAt-b,  pr, 
rharm.  U,  1.) 

PropfHies.  —  CoIourleM  liquid,  boilinffiit  102"  (Cabours),  between  100** 
and  101"  according  to  Balard.  Vaiwur-denflity  3*S05.  (Balard.)  Has  a 
tolerably  jdeasant  aromatic  odour;  neutral ;  does  not  render  ailvor- 
soIuttoD  turbid.     (Caboun.) 


Caboura. 

Balard. 

IOC    ..M 600    . 

..     &6-39     

.     StiOB     .. 

.     559 

n  H « xi-0   .. 

..     10-34     

.      10-43     .. 

.     103 

CI  35-4     . 

..     33-27     

33  44     . 

.     33 -S 

cont'd „ 106-4     . 

..  100-00     

.     S9-93     . 

.     99-7 

■                  C-vapoor  ^ 

K                    H-gnii       

Vol. 

» 10     . 

..« u    . 

Density. 
..     4-lGOO 
..     0-7623 
..     2-4543 

Cl-gai    

I  . 

Vapour  of  C«»H"C1  ... 

2     . 

1     . 

.,     7-3766 

..    A-t;883 

Cblorido  of  aniyl  bnms  with  a  green-bo rdarcd  Same,  giving  off 
hydrochloric  acid.  (Cahours.)  —  Exposed  to  the  sun  in  a  bottle  filled 
with  dry  chlorine  gas,  it  is  converted,  first  with  quick  and  afterwards  with 
decrciuiing  evolution  of  hydrochloric  acid,  into  C'°ircr'',  a  colourlesfei 
liquid,  which  tfitielU  utronirly  of  cunphor,  and  would  probably  be  com- 
pletely converted  into  C'"C1",  if  the  action  of  the  chlorine  were  longer 
continued.  (Cabours,)  —  Heated  to  100*'  in  a  $ciilud  tuba  with  alcoholic 
potash  or  with  monooulphide  of  potassium,  it  is  resolved  into  auiylio 
ether  and  chloride  of  potassium,  or  into  tiulphide  of  amyl  aud  chloride  of 
potoasium.     ( Bntard. ) 

C"'II"a  +  KO  =  C"H"0  +  KCI 

Md  C<«U*'C1  +  KS  »  C''U"S  i-  KCL 

Alcoholic  potash  and  monusulphidoof  potat^tiiiuni  do  nut  act  upon  it  in  the 
cold. — When  chlorido  of  amyl  la  distilled  with  potaehdimej  aniyleno 
distils  over.     (Italnrd.) 

Chloride  of  amyl  is  insoluble  in  water.     (Cabours.) 


ChloramylaL 

GAnouBS.     Ann>  Chun.  Phyt.  70,  Slj  also  Ann.  DtArrti.  SO,  20&. 

When  ohiorino  gas  is  passed  tbrongli  about  30  grammes  of  fnsel-oil, 
absorption  takes  place  at  Hrst,  with  formation  of  a  hirgo  quantity  of 
hydroclduric  acid,  the  liquid  turning  brown  nud  booomiiL^  heated  to 
tbuliitiun,  ho  that  it  becomes  nooet&iULry  to  cool  it  from  without;    but 
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Bftorwtirdb'  tho  action  becomea  slow,  and  must  be  enstained  by  gentti^ 
beating,  till  Ibo  cblonrio  ceases  to  act  Tbo  resulting  brown  oil  is 
repeatedly  washed  with  water  containing  carbonate  of  soda,  ihea 
digested  over  chloride  of  calcium,  and  rectiBed  two  or  three  times. 

In  this  manner,  a  pale  yellow  oil  is  obtained,  heavier  than  water,  and 
boiling  at  about  180'';  its  vapour  excites  coughing  when  inhaled;  it  is 
tasteless  at  first,  but  leaves  a  very  pungent  aftcr-Laste. 

The  recently  prepared  alcoholic  solution  docs  not  precipitate  nitrate 
of  silver,  but  on  standing  it  turns  acid  and  precipitates  the  silver. 

Chloramylal  is  insoluble  in  wator  and  in  alkaline  liquids,  but  diaeolrei 
iu  alcohol  and  ether.     (Cahours.) 

Choon, 

10    C 60-0     ....     43-CO     44-23 

14CI -.„.„««.,.„....     Ml     ....     38*59     .^ 38-38 

ei  H „,...„„....«. 8*5     ....       6-18     6-05 

2    O „ ,.     16'0     ...     11-C3     11*34 

U7'6     ....  100  00 100*00 

Prubahly  ths  ortion   ol   the  chlorine   was  not  coiDp1e(«.    (Cahottfs.)     [FrrbAM 

therefore  C"Cini\0'j. 


f.  TeUuramyl.    C-H'-Te. 
F.  WunuEB  &  J.  Dean.    Ann.  Pkaiin,  97, 1. 

Obtained  iu  an  impure  state  by  distilling  telluride  of  potasaum  with 
a  solution  of  oniylnsulphate  of  lime  (prepared  with  amylic  alcohol  which 
pasaed  over  at  132^  in  the  distillutiun  of  crude  fusel-oil).  As  soon  ««  the 
mixture  began  to  boil,  a  reddish  yellow  liquid  passed  over  with  the  water 
and  sank  tu  the  bottom  of  it.  Tno  receiver  was  changed  when  the  liqaiil 
which  passed  over  began  to  exhibit  a  light  colour;  and  at  lost  ooJourlcu 
amylio  alcohol  distilled  over. 

The  liqnid  thus  obtained  bos  an  odour  like  that  of  tellurethyl  and 
tclluromethyl,  but  less  strong  and  disagreeable.  Exposed  for  some  time 
to  the  air,  it  is  oonvertcil  into  a  white  mass.  The  boiling  point  was  found 
to  bo  Ids'";  this  detennination  is  however  quite  unoortainj  because  tho 
compound  decomposes  when  heated,  even  in  an  atmo£:phero  of  carbonio 
icid|  gradually  depusiting  tellurium  iu  small  shining  prisms. 


IOC 
II  H 

Te  ... 


60 
11 

64 


44*4 

SI 

47-5 


W'Ohler  &  Dan. 
39-5     ....    38-3 

T-4    ....     8-a 

370     ..„     35*4 


C»H>'re 135 


1000 


83-9 


81-9 


The  greit  dlfferenctabelwrcn  the  anslyUcal  and  cslailatcd  rcinlta  sre  probably  dii 
to  the  prrsencf  of  itnylk*  alcMihol  9«>|iaraled  by  the  drcntnpDaition  abote  notioed.  T<i 
rMiOts  tkta  aourc«  of  error,  the  body  had  been  diitoWfrd  ia  warm  weak  nitric  arid  and 
npffctpitated  with  auliihite  of  inimoiiia;  but  thia  moilc  of  purifirjiiian  was  erlUrutly 
Innthrifial  The  carbon  and  hj-drogen  found  by  analyaia  agree  nearly  with  th«  forrnnU 
of  trtlitrohutyl  C"ll*Te,  which  requires  39'6  p.c.  C,  7'4  H,  and  frSO  Ta;  bat  the 
Mocual  of  (cUurium  obtAincd  U  much  too  inuU, 


J 


CARnONATE  OF  AMYL. 


NitraU  of  TrUitrtivm/l. —  Telluramyl  licatod  with  moderately  strong 
nitric  acid,  is  converte*!,  with  evolatiou  of  nitric  oxide  gas,  into  a 
transparent,  colourless,  heavy  oil,  wliicli  appears  to  l>o  tlio  nitrate  in  tljo 
amorplious  state.  It  (lisaolvcs  in  a  large  quantity  of  boiling  water,  and  if 
the  rpiantily  of  water  bas  been  rigktiy  chueen,  scpamtes  after  a  few  days 
in  tliin  rhombic  tabular  crystals.  If  the  solution  h  too  concentrated,  it 
becomes  milky  on  cooling,  in  consequence  either  of  the  salt  again 
separating  in  the  oily  form,  or  else  of  another  bmly  separating  out,  in 
which  the  crystallisable  Halt  remains  dissolved,  —  Nitrate  of  telluramyl  it* 
permanent  in  the  air,  inodorous,  nnd  melts  at  40''.  When  heated  in  tho 
air,  it  burns  with  a  blue  telluriuin-niimc.  Siilfdiurous  acid  throws  down 
from  its  solution  a  yellowish  red  liquid  baring  an  oficnsivo  odour. 

The  nitrate  garo  by  ftDalyiii  378  p.  c.  tellurium.  The  fortnaU  C)*'Il"rrO,NO^ 
reqnirei  320  p.  r.  If  the  compoiition  of  the  sale  wcrr  analogous  lo  tlmt  of  ttie  suliiUato 
ud  oxaUle  of  tellurelbyl  (Wii,  385).  »ii.,  CWir'TeO.llO  +  CWH"TcO,\0*,  lUe 
unoQnt  of  telturium  would  bo  36'9  p.  c.  Tbe  formula  of  nitnte  of  tcllurobutyl 
reijuirea  35  p.  c  tcLluriuin. 

Chloride  of  Telluramyl  is  formed  by  mixing  tbe  solution  of  the  nitrato 
with  hydrochloric  acid  or  chloride  of  sodluni.  Colourless,  viscid,  glutinous 
inodorous  oil,  heavier  than  wntcr. 

Tbe  Sromide  is  obtained  in  a  elmilnr  manner,  and  is  a  pale-ycllov 
heavy  oil  possessing  similar  properties. 

Tho  /oJu/tf  separates  from  the  milVy  llijnid  at  first  produced,  in  tho 
form  of  heavy,  dark  yellowish  red,  flcinifiuid  drops;  it  could  not  be  ubtained 
in  the  crybtalline  form.  When  boiled  with  alcohol,  it  was  converted  into 
a  pale  yellow,  amorphous,  inodoroua  powder,  which,  when  treated  with 
amnioniH,  acquired  a  veruiiliou  colour,  dissoK'o<l  in  the  ammonia  when 
bcated,  and  leparated  out  again  with  tho  vermilion  colour  ou  cooling. 
Nitric  acid  separated  iodine  from  it. 

Oxidt  of  Telluramyl  was  obtained  by  digesting  tbe  chloride  with 
silver-oxide  and  water:  the  viaciJ  chajractcr  of  the  chloride  renders  tho 
decomposition  %'cry  alow.  Tbe  oxide  is  soluble  in  water,  and  so  strongly 
alkaline,  that  it  separates  ainnioiija  from  aal-ummoniac.  With  hydrochloric 
acid  it  reproduces  the  oily  rbloride.  Sulphurous  acid  reduces  telluramyl 
from  it  in  yellowish  red,  odorous,  oily  drops.  —  Ou  neutralising  tbe  oxide 
with  sulphuric  acid,  ond  ovnpnratiiig  the  solution,  it  yiebied,  at  a  certain 
degree  of  concentration,  colourless,  vincid  drops,  which,  after  cooling 
gradually  changed  to  groups  of  small  prisms.     (Wiihler  Je  Dean.)    % 


Conjugated  Compound*  of  the  Primary  Nucleus  C"H' 

Carbonate  of  Amyl. 
C»H>'0»  =  C«'H"0,CO'. 


Medlock  (184D).     Chm,  Soc,  Qu.  J,  1,  363.     Ann,  PJiarm.  09,  217. 

KoMenaaurta  Amyloryd^  Kifhlenmyletter, 

In  the  distillation  of  chloroformiate  of  amyl  (p.  CO),  after  cnrboni 
and  hydrocbluric  acid  have  gone  off,  and  tho  boiling  point  bus  rl^^cn  1 
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224°  and  become  statioDaiy  there,  carbonaio  of  amy]  passes  orer,  and 
lUQst  be  purified  by  furtbcr  rectification. 

Transparent  liquid  of  ep.  gr.  U'U144;  beiUog  aleftdily  at  SS4'''j  ami 
liaviiig  a  nut  uupleaeaut  odour. 

Mcdlook. 

n  C  .„ 66     ...     G5'3»    «    C5-I9 

11  H „ 11     ....     10-89     1094 

3  O  24     ....     23-76     23'8r 


C'>H"0» »  101 


100-00     100*00 


Carbonate  of  amyl  is  immediately  decomposed  by  alcoliolic  nntasltt 
into  aniylio  alcohol  and  ciirbonute  of  poiaeh,  which  produces  a  tbiolceaing 
of  the  liquid.  —  With  ai|uroti!t  or  alpoliolio  potnih  it  tloefl  not  fortn  tny  coiiipoand  of 
Um  nature  of  urtUiane*     (Medlock.) 


Terbasic  Borate  of  Amyl. 

C^IP^BO^  =  3C"'U'>0,U0^ 

Ebblhen  A-  BoL'tinnT  (lK4ft).     X*  Ann.  Cklm,  Phys.  17,  01)  aUo  J.  pr 
Clutm.  38,  210. 

Tnlforate  qf  Am^l,  DriUeiburtaurtt  Amylnxyd,  Dritttl' Bormftfttti;  Pntaboratf 

umyligue. 

Preparation.  A  mixture  of  chlorido  of  boron  and  carbonic  oxido  i« 
pUMd  (as  in  the  preparation  of  torhasir  burato  of  ethyl,  viii,  HIM), 
through  fuMd-oil,  till  hydrochloric  acid  bi-gins  to  escape,  and  an  nil  riBCfl 
to  the  top  of  the  liquid  saturated  with  hydrochloric  acid;  this  oil  is  then 
decanted  and  rectified,  the  portion  which  distils  over  between  260''  and 
S80^  being  collected  ajiart  and  rectified  again. 

Property.  Colourless  oil,  of  sp.  gr  0*870  nl  0'.  BoiU  between  270* 
and  275°  and  has  a  vajmur-dcnsity  of  10  .}J.  Has  a  faint  odonr  of 
ftl  Bel-oil. 

Ebelmen  & 
Bcoqttft. 

MC ^,.,M«.^.«  ISO-O    ,...    6022    « 6:i-rt 

S)  U M..«««H«.«-»o    330    ..     12  14     - I2-J 

JO ^^ 240     ...      HH3 

BO* ^ S4-8     ...     12111     11-9 

C»H»0«.BO»  271-t»    ....  100-00 

Vdl.  Dntttly. 

C-TiiMor  ...„^ 30     ....  124800 

H.gai      .„..«*»..„.*,...»»„»...     33     ...       2'28(j9 

n.v«poar .M..™. „..       1     ....       0-7487 

0-fw  ».........'.M...'....M..M      9    »»      3-3270 

Vspour «..«..„.„.     a     ....     18-8435 

I     .„.       i'42l7 

Thi«  oomponud   burns  with   a   whito  ^reen-edgrd    flamo,  gtring 
vapoun  of  Mraoic  acid.  —  In  contAot  with  water,  it  is  converted  into 
boimeie  oeid  and  fusel-oil.    (Rbeliaen  &  Dou4uet.) 
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Siborate  of  Amyl. 

C»*H"B«0'  =  C"H"0,2B0». 

SBBLliBiff  (1846)i     If*  Ann.  Ohiiti.  Phyt*  16^  139)  alao  Ann*  Pharm,  57 
329;  a]«o  J.  pr,  Chem»  d7«  355. 

Zwer/mekBonawret  AmtUueyd,  Doppelt-Bormyletter,  Deutoborate  amylique. 

Formatwft  and  Frepttratum.  On  mixing  2  pts.  of  fuael-oil  with  1  pt. 
of  Titrefied  boracio  acid  in  powder,  a  slight'  evolution  of  heat  takes  place, 
and  themixtnre  yields  scarcely  any  distillate  at  ISO**,  but  if  afterwards 
treated  with  anhydrous  ether,  gives  op  to  it  the  borate  of  amyl,  which 
remains  behind  on  evaporating  the  filtrate,  ultimately  between  250° 
and  270". 

Properiiet,  Like  biborate  of  ethyl,  yellowish,  transparent:  at  20°,  it 
may  be  drawn  out  into  long  threaas,  like  softened  glass.  Smells  like 
fosel-oi)  and  hajs  a  burning  taste. 

Ebelmen. 

10  C 60-0     ....     40-38 89-1 

11  H 110    ....       7-40    7-3 

0 80     ....       6-38     8-6 

2  BO» 69-6     ....    46-84     45*0 

C»'H*»0,2B0»  ; 148-6     ....  10000    100-0 

Biborate  of  ethyl  remains  unaltered  up  to  dOO'';  above  300°,  it  gives 
off  white  fumei  in  the  air,  then  swells  np  and  leaves  fused  boraoio  aoid.  — ^ 
It  bams  with  a  green  flame.  —  It  is  decomposed  by  water,  and  even  by 
damp  ttir,  into  boraoiv  acid  and  fusel-oil.    (Ebelmen.) 


Phosphite  of  Amy!. 

C»H«PO«  =  2C0H"O,PHO*. 

WuBTZ  (1845).    A'.  Ann.  Chim.  Phyt.  16,  221;  also  Ann.  Pharm.  58,  75; 
abatr.  C<ympt.  rend.  SI,  358. 

Pkotpkorig-MyUtter,  Amyipho^hortauret  Amylotyd^  Ether  amylophotphoreHx. 

Ibrmdtion.  (p  lA). — Preparation.  1  voL  terohloride  of  phoAphorus 
is  slowly  dropped  into  1  vol.  fusel-oil,  and  a  small  quantity  of  water  very 
slowly  added,  the  vessel  being  well  cooled,  so  that  the  product  may  not 
become  coloured  by  the  temperature  rising  too  high.  After  aU  the 
6X0688  of  chloride  of  phoephortia  has  been  decomposed  br  the  water,  the 
mixture  is  shaken  tip  with  an  equal  volume  of  water;  the  oily  mixture 
of  phosphite  of  amyl  and  amylophosphorons  aoid,  which  rises  to  the 
sarnsee  on  leaving  the  liquid  at  rest,  decanted;  freed  from  hydroohlorio 
add  by  repeated  washing  with  water,  and  from  amylophosphorons  aoid  by 
waidung  with  dilate  carbonate  of  soda,  till  the  residual  phosphite  of  amyl- 
no  loD^r  reddens  litmos;  then  washed  twice  with  water;  and  heated 
eerenJ  times  in  racno  to  80'' — 100°  to  drire  off  water  and  chloride  of 
•myL     ShoaM  the  phoephite  of  amyl  be  coloured,  it  must  be  rectified-  in 
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vjCQo;  bat  ibU  process  is  alvajs  alteii<l«d  wiUi  a  certun  amount  of 
«iecoDipo«itioD;  fur  the  diftilUtc  contaizu  fuKl-oU^  and  an  ac'ul  residoA 
IS  lefi. 

Propniiet.  Colourless  or  pale  yellow  oil,  of  «p.  gr.  0  907  at  10^ 
Boils  only  at  a  high  tempeiature  and  with  some  dc«oropositioD.  Smdlf 
slightly  of  fusel-oil;  baa  a  very  pungent  and  disagreeable  taste. 

Waru. 

20  C IW^    —    MM    ift7 

2JU .. «-     23-0    «.    10-34    W-3g 

P r„^    »l'4     «.     U12     12  W 

6  O       48-0     ....     21-58     22-80 


CWH"FO* 


222-4 


100-00 


From  idniixtQfT  of  fiiid*oil  or  diloriik  of  amyl,  the  quantirj  of  otfboa  obi 

WIS  Bomewlut  too  Urge,  and  the  pbofpbonu  somevbit  too  aicalL 

De<ompo$itiont.  I.  Phosphite  of  amyl  passed  in  the  eUte  of  rapour 
through  a  red-hot  tabc,  yields  gooes  among  which  phospburetted  bydrogen 
oocars.  —  3.  It  muy  he  6«t  on  fire  by  a  flaming  bod^  when  strongly 
hented;  pAper  soaked  in  it  bams,  when  set  on  fire,  with  a  whito  pbos- 
phoruo  flame.  —  3.  It  absorbs  chlorine  gas,  with  rise  of  temperature  and 
evolution  of  hydrochloric  acid;  in  the  dark  at  0',  there  is  fonned  herehy 
a  product  containing  1  At.  chlorine;  bat  under  the  infloence  of  heat  an<l 
ligbtr  products  very  rich  in  chlorine  ore  formed;  these  bodies  are 
colonrless  and  viscid,  and  doconipo^  after  a  while,  with  evolntion  of 
hydrochloric  acid.  — 4.  Nitric  acid  acts  riolently  on  phosphite  of  amyl, 
vellow  oily  drops  passing  over,  and  a  strong  odoar  of  Talerianie  add 
being  evolved. — 5.  When  phosphite  of  amy!  is  boiled  with  solution  of 
nitrate  of  silver,  there  is  formed,  with  a  certain  amount  of  rednctioo,  a 
black  magma  containing  phosphate  of  silver.  — 6.  Exposed  to  nioist  air 
or  kept  in  loosely  closed  vesselt?,  it  gradually  turns  acid.  —  7>  By  boilisg 
squcous  alkslis,  it  is  qaii-kly  resolved  into  fu^l-oil  which  pasaea  orer, 
mid  a  residue  of  alkaline  pho&phite.     (Worti.) 


Amylophosphorons  Add. 


V?PR7r.    -V.  Ann.  Ckim.  Pkpi.  U,  827;  also  Ann.  fkarm.  58, 7fl;  abstr 
Compt.  tmd.  21,  338. 

Amytjikowpkvrif*  Sdmrt,  And*  aiwj>liytsi^lscwijf. 

Formation  (p.  15.  —  Prrparation.  Afier  the  oily  nuxtaro  of  phos- 
phite of  amyl  nnd  araylophosphorous  acid  has  been  freed  from  hydrtwfalorvo 
acid  by  wa^binR  with  water  (p.  47),  the  amvlophospbnroaa  acid  is 
extracted  from  it  bv  means  of  dilute  carbonate  of  soda  (a  strong  eolatioo 
of  that  mli  would  likewise  dissolve  the  phusphite  of  amyl);  the  alkaliao 
ution  sepRralrd  mechanically  from  the  phosphite  of  amvl  which  floau 
•e  surface;  the  portion  which  still  remains  diaaoWetf  therein,  se^Ni- 
by  agitation  with  vinic  ether;  and  the  alkaline  eoliiljon  avpar^ 
M  with  hydrochloric  acid,  whurchy  the  amylophoiiphorous  ada  U 


AMVLOPHOSPHORIC  ACID. 
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Eoparateil,  with  strong  turbidity,  and  at  first  rises  to  the  surfaco  in  the 
form  of  an  oil,  in  conscfjucnce  of  coutniuin;^  viuic  ether,  but  sinks  to  tbe 
bottom  after  the  ether  is  evaporated.  Lastly,  to  free  this  oil  from 
cLloride  of  sodium,  it  ie  dissolved  in  watefj  repreci[>iLated  by  hydro- 
chloric acid,  ^ntly  heated,  after  tlio  aqueous  hydrochloric  acid  has  beea 
decanted,  aud  placed  in  a  vacuum,  to  romovc  tho  water  and  hydrocblurio 
acid. 


binks  in  M'utcr,  nearly  inodorous  lu  the  fresh 


IOC   

■         13  H  ..H 

r      p - 

r           GO  

60-0    . 

..« 130     . 

314     . 

48*0 

..    39-37     ... 
8-53     ... 
..     20-60     .., 
..     31-50     . 

Uortx. 

....    39-4; 

....       8-55 

...     19-:2 

3'i-26 

cwnwpcyi 

152-4     . 

..   lOO-OO 

.,.  100-00 

I      aciu . 

I  Propcrtirs.     Oil  which 

I     state,  but  strongly  acid. 


DmymiHmimu.  1.  Tho  acid  yields  by  dry  distillation,  a  largo  quantity 
of  c<)mbnfitiblo  j^os,  and  a  small  quantity  of  liquid  distillate,  leaving 
bydrated  phosphorous  acid,  wblcb,  when  more  wtronj^ly  heated,  gives  olf 
phosphurotted  hydrogen  gas.  —  2.  Amylophoaphoroue  acid  burns  with  a 
very  smoky  flame  and  leaves  tbe  hyifrute  of  phosphorous  acid.  —  3.  It 
reduces  silver-salts.  —  4.  After  boiu^  kept  for  some  time,  it  no  longer 
dissolves  completely  in  water,  and  tbe  solution  quickly  decomposes  into 
fusel-oil  and  phosphorous  acid.  Tbe  acid  separatod  by  hydrochloric  acid 
from  tbe  soda-salt  which  has  been  kept  for  some  tiine^  likewise  exhibits 
tbu  behaviour. 

Conihivadom.     Dissidves  readily  io  wa/«',  and  is  precipitated  there 
from  by  liydmchloric  acid. 

Decomposes  the  alkaline  carbonates  with  effervescence.  Its  salts 
decompose  readily. 

The  pot^mh'  and  soda-saJU  can  only  be  obtained  in  tbe  gelatinous 
state. 

The  Imryta-mh  dries  up  in  vacno  to  a  soft  deliquescent  mass. 

Tho  Uad-tall  is  a  white  curdy  precipitate,  which  dccoinposea  even  in 
tbe  dry  statC)  ami  quichly  wliuii  moist,  giving  oil*  au  odour  of  fusel-oil. 
(Wurtz.) 


f .    Amylophosphoric  Acid. 

cioH»po6  =  c"'H"o^PHo^ 

Fnri>miiCK  Odtorie.     Chfm.Soe.  Qu.  J.  9, 134;  Ann.  Phamt.  99,57. 

Formation  *(n<l  Prepfiralion.  When  equal  weights  of  amylic  alcohol 
and  syrupy  phosphoric  acid  are  shaken  tip  together  in  a  Hask,  till  perfect 
mixture  takes  place,  they  unite,  producing  considerable  rise  of  tempe- 
rature, niid  tho  mass  assumes  a  pale  rod  colour.  On  Ic.iving  tlie  mixUiro 
Ut  stand  for  24  hours  at  60"  to  80",  the  colour  changes  to  a  deep  wine  red 
.and  amylophosphoric  acid  is  formed.  The  acid  liquid  is  thtu  shaken  up 
V*'Jth  warm  water,  which  dissolves  the  nmylnphosj.Iioric  and  a  certain 
quantity  of  free  phosphoric  acid,  leaving  tlic  uivcumbincd  fusel-oil  undis- 
iMilved;  tho  several  aqueous  solutions  united,  slightly  6Ui>erpatu rated  with 
TOL.   XX.  E 
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carbonate  of  pcca^h.  ac*i  evTLCon:«tI  aearlT  to  drrncM  ra  tbe  WBterlialb; 
the  residual  ma^.  wnsUzi^x  ::  imT^ophoephate.  pkospfaate,  Mad  earboaata 
of  pota«b.  ti'zescetl  w;:a  w-im  !.'.-<  ho l  to  separate  tlie  two  latter  aalta, 
and  quicklv  aLtere*!:  th-f  «*.ii::oQ.  vMirb  coacaiiu  all  the  amjlopbosphata 
togvtner  wicli  a  $m:ul  ^oaatirr  of  pbocfrbace.  acain  evaporated  nearly  to 
dijneae:  tbe  r«!<i>iae  ajai^  ••xhaaj'teii  vicb  alcobol;  and  this  operation 
cwTeral  limes  r<*p«*a:e<i  vita  o:a*.i^iaIlT  strooser.  and  at  last  with 
absoluCt*  aUvbol.  Th<  isij'jjpao^cbize  of  poca£li  may  be  regarded  aa 
pure  [free  ftx^m  pb>:i<pba:e  .  waec.  a  simpLe  dissolved  in  water  eives  a 
snow-white  pn?cip::i:e  w:^h  :::  trite  of  iilrer  The  resMoe  obtained  bj 
evaporitin;;  the  aIooIi:l:o  5>^ !.!'.:  x.  L?  a  Tt*i:>>WT£h  transparent,  gelatiuons 
miA*  still  containing  amvlie  al-.-ois-.I.  :o  remove  which  impnritj,  the  salt 
nr.tst  be  dissolved  in.  wa:er.  ih^  «<-k3Uoa  evaporated  to  dryness  over  the 
wator-bach.  and  this  treaimec:  r^peate^l  once  or  twice.  A  tenaeiou 
honey-ct^loQT^  m:^^  is  ;ha^  obcaLned  consisting  of  minate  crystals  of 
pure  amvlophospbate  of  p'.'tajh. 

To  obtain  the  frw  acM.  ;he  diiste  «oIa:ioa  of  the  potash-«alt  is  precipi- 
tated with  sulpbaco  of  Clipper:  the  w«U-wadhed  and  still  moist  predpitate 
suspended  in  water  and  d:,'TMnipcsed  by  salphoretted  hydrogen;  and  the 
»tri»ngly  acid  liijuid  filtered  as  .^^i-.-klr  as  p<i«£ible  and  evaporated  to  a 
syrup  over  tht>  wjter-hk:b.  A:  tiiis  sta^  of  concentration,  the  acid 
snfTors  no  further  Io>s  of  w^i^A:  when  placed  over  sulphuric  acid.  When 
it  is  roplaood  on  the  wator-bacb.  minute  crystals  are  formed,  which  under 
tho  miciwco^m  appear  to  b<?  l.:r.^  needle*. 

/*A>/vWtV*.  AmyU^phosph-  r:o  aoid  is  inodorous,  has  a  strong  acid 
tnstc  and  o\(H71s  oarK^nio  acid  tr<;m  Its  salts.  It  is  much  more  stable 
than  otbylopliosphorio  aoii.  tRa^much  as  it  l^ears  the  heat  o(  the  water- 
biith  without  d»vom|v#i;:  n.  ;l:e  ^yrupv  and  prepared  as  above,  giving, 
w\}vu  di&oolvod  ill  water  an.l  no-^trali^ol  with  ammouia,  a  perfectly  white 
i.riM'ipitnto  with  uitrato  t>f  silver.  Hr.i;'?-I  in  the  flame  of  a  lamp,  it 
nurna  with  a  white  flame.  loavln^  a  residue  of  phosphoric  acid. 

Comhittxttioii^.  The  acid  is  soluble  in  tcit-r.  The  crystallised  acid 
nboorlut  iiioi>tun^  oa:^'rlv  fn^m  the  air.  and  deliquesces. 

Tlio  formula  of  th/.l^v.'v  '. -.^p'.d'-.*  is  C-^^H»M=PO«  =  C"{H"M»)0», 
|»II(>»  =  2M0.  C'"H"0.rO\— Th^*  a:uyl.>pho5phates  of  the  alkalies  aro 
KotitMo  in  wairr:  ilio  rest  in^nluWe  or  snarinrly  soluble.  They  are,  in 
j(«'Uorul,  more  no1uI>1o  llimi  tho  o-^rrespon.iiii::  terbasic  phosphates.  They 
all  "liM'-olvo  readilv  in  iiiirie  or  hydro -hiTio  acid.  They  are  jrcncrally 
ii|M>HKiii;,',  iiioiv  sla)>lo  than  tho  co^re^JK»ndinJr  ethylophospbates  and  etliy- 
loHiiIplmtri.  ina-tmueh  as  thev  bear  the  heat  of  boilinj,'  water  without 
diM'iiiiipoHition. 

WliiMi  an  (*le('lrio  ourront  (from  4  BunscnV  cells)  was  passed  through 

a  etiiin'iilniliMl  solulioii  nf  ainylopho.«pli:ite  of  potash,  separated  into  two 

(Hirtiotn  by  a  I'lay  partition,  ibo  olectn>dos  being  of  platinum,  hydroj^^n 

wan  lilioriifi'd  at  tho  nopitivo.  and  oxy>;en  to.^ther  with  carbonic  acid  at 

Ihii   poxiiivn   polo.     Tho  solution  at  the  po«iti\*o  |H)1c  assumed  an  acid 

•mi,  and  Miitoli  distiiietly  of  valeriauie  or  butyric  acid  (secondary 

ts  of  itdCniniHtMitionV     The  litiuid  at  the  nofxativ^e   pole  liecanie 

I,  but  roiiUiitiod  odiMirioss,  showint;  that  n(»  amyl-ci>mpound  was 

Itniiiato'l*      Frniii    this   cxporiuiont,    and    from    similar   results^ 

with  tho  UMiyliwulpliatos  and  sulphovinates,  Guthrie  concludes 

ll«  tint  at  lilicrty  to  asunnie  (as  is  commonly  done)  that  the 
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organic  oxMos  in  these  and  Minilar  salts  arc  coniltincd  in  iLo  same 
manner  as  the  iiictiillic  oxides,  but  rather  that  the  acid  together  with  tho 
organic  uxide  forms  a  cungii^'uiod  acid  :  c  g.  in  the  anivlophosphatca  : 
tho  phosphorio  acid  wilh  the  uxide  uf  amyl  furms  a  hiba^^ic  auiylophos- 
pboric  acid. 

Amylophosphttt^  of  Ammonia.  2NH»0,C'"H"0,  P0».— Obtained  by 
decomposing  the  freshly  precipitated  copper  salt  suspended  in  water, 
with  sulphide  of  ammonium,  boiliug  the  filtrate,  filtering  aguiu,  evapo- 
rating to  dryness  over  the  water-bath,  and  recrystallising  from  alcohol 
to  remove  sulphite  and  sulphate  of  ammonia  iormed  during  tho  reaction. 
Also,  and  in  a  state  of  greater  purity,  by  neutraliaiug  amylophosphoric 
acid  with  ammonia.  —  Reseiubles  the  potash-salt. 

AmyhphospJiaU  of  Potash.  2K0,C'»II"0,P0«.  — (/'rr;»flrfl/i«M  p.  50). 
Tenacious,  finely  crystallised,  translucent  salt,  without  odour,  bat  having 
the  well  known  ta^te  peculiar  to  amyt-compounds.  When  exposed  to  tho 
air,  it  absorbs  moisture  and  dclif^uescea  to  u  syrupy  transparent  liipiid 
having  a  faint  odour.  Dried  as  cuniplotely  a^  possible  and  then  heated 
in  a  tube  by  itself,  it  yields  fusel-oil.  Hcutcd  on  platiuuui-foil  in  tho 
flame  of  a  lamp,  it  intuniesces  con»iderably,  probably  from  escape  of 
water,  and  then  barns  with  a  pure  while  flame,  leaving  u  reuiduo  of  pyro- 
phosphate of  potjish.  r)i.s.sulve6  in  all  proportions  in  water  either  hot  or 
cold;  soluble  also  iu  alcohol,  but  insoluble  in  ether. 

AmylophoaphaU  ttf  BnryUi. —  Precipitated  from  a  solution  of  the 
potofih-salt,  on  addition  of  chloride  of  barium,  in  white  scales  having  a 
silky  lustre.  From  cold  solutions,  the  precipitation  is  slow,  but  \^  accele- 
ratetl  by  heat,  which  more  especially  favours  the  formation  of  tho  scales. 
tt  collects  chiefly  on  the  surface  of  the  liquid,  probably  in  consequence 
of  it£  fatty  naturo. 


S  Ra 

IOC 

u  ii;..„ „.. 

po» 

3  0 


Guthrie. 

137-2     ....     45'i3     44-63 

60*0     ....     I9'7a     1900 

ll-O     ...       3*68    4-24 

71-4     ....     2S-52     23-4.'i 

240      . .       7-91     8-68 


2BaO,C'"H"0,PO* 303-6 


lonoo 


lOO-OO 


AmyhphospfuiU  of  Lead.—  Precipitated  from  a  dilate  solution  of  the 
potanh-salt,  on  addition  of  acetate  of  lead.  The  precipitate,  after 
washing  and  drying  at  100",  U  a  bulky,  while,  anhydrous  powder,  without 
ta«te  or  smell.     Dissolves  readily  in  bydroohlorio  and  acetic  acids. 


2Pb „ ^ 208  0 

10C.„ 600 

11  H « no 

P0» « -..     71-4 

3  0 _ 240 


Guthrie. 

fii-55     56-4 

10-03     165 

204     3-2 

1907     203 

ri-41      4-6 


aPbCCWH'^O.PO* 374-4 


100-00     100-0 


Amyifrphoapliaef  of  Copper.  —  Precipitated  on  adding  a  dilute  solution 
of  bulphate  of  copper,  to  a  dilute  solution  of  amylophosphato  of  potash. 

E    2 


T»t  AMTLEXE:  PSIMART  XCCUETS  C"H» 

Ihti  ynMyitaiA  u  at  first  mlmort  white,  bat  gnlaillr  SBsaas  a  Uoish 
tinsp;,  ani  in  the  dry  &tat«  is  a  lient  Uoe  aiaiphoM  ppa  te'.  Bean  a 
\te%ioi  110'  witboat  decomposing. 


2  Co  - 

IOC  

II  H    - 

Pf>*   „ 

3  0   24-0     ....     IO-«     IM 


ZCuO,C»*ll"0,PO* 230-4     „ 

^n  i  iM4ti*t'/n  of  mfircunm*  uiirate,  amjbpbofpbate  oTpoteA 
fff  tl*«r  rorm  f/f  fe  white  Bmorphottf  powder. 

AmyUmh*iKphaU  of  Silver. —  Obtained  as  a  white  bolkr  preripitaie  on 
N'Minif  tiiirati!  of  nilver  to  a  eolation  of  tbe  pota»fa-6aU.  Tarns  pvf 
wit***!  <fXpoM*d  to  light,  but  remains  white  in  the  dark.  Appieeiabljr 
nitUihU  in  wnrm  water,  but  does  not  Mpazate  in  tbe  ciyBtaUine  fonn  oa 
'"f'fliriif,  ))«*romtKiHed  by  long  boiling  with  water,  silver  being  deposited. 
\Un\ttt\  on  idatinnni-foil,  it  turns  yellow,  and  leares  pyrophosphate 
*f\  wlvur. 

Guthrie. 

2  K%   206-0    ..,.    56-48    46-14 

10  0  COO     ...     1.V69     U-2fl 

M  II  110     ....       2-88     S-29 

|*0»    71-4     ....     18-67     1821 

.•»(»  210     ....       6-28     7*08 


%  Ag<».(:t"M"().l»()*....  3821     ....  100-00     100*00 

When  dry  tiriivloptio-'pliatc  of  .silver  i.s  introduced  into  a  tnbe,  and 
MMiUlctMxl  itlth  (t  few  (Imim  of  chlurido  of  aniyl,  the  tube  then  sealed 
nml  lit'iifixl  fiir  nnvprnl  bmirt  to  about  ISO'',  decomposition  eusnes,  chloride 
*»r  toihiit  bt'litj(  fitrninl.  lopMhcr  with  an  ethereal  liqnid,  which  maybe 
ttieeolvi'l  Mill  by  rib'ohnl.  and  precipitated  therefrom  in  oily  drops  br 
M>|>l)llMit  <i|  wiHi*f.  'I'hiN  (lily  lit|uid  has  :in  odour  quite  distinct  from  thst 
iif  fuBt'l  itii,  iind  in  probably  the  nniylopbosphate  of  oxide  of  amvl 
|ti<ilHit)Wi  phtfaphttio  iif  ntiiylj,  itn  formation   being  represented  by  t&« 

I  i|(Mll!<ill 

'J.\i(>.("MI'U>.ro*  i   jr'H'HI  =  3C'"H"0,PO»  +  2A«CL 

AiMvlopboi<pbiit-!i'  ncid  dinfolvos  in  afoJtftfj  bat  is  insolable  in  ether, 
»ii  (lirti  II  \n  prcfipifAtPtl  by  cthor  fn>m  its  concentrated  alcoholic  solotioB. 
(Cliiihtif)   H. 

Amylosulphurous  Acid. 

liotMts^  A   (ii  tMiin  \\tMii.   ( lS4.'i).  .^  ;>r.  TArw.  34,  447- 

<»..»./».  ^rt.0.vi  Sn»'i,  s*f..'t.ii\,  /lU-rffhiiurr    r.nlir.inn  A  Omihrvotil).  Hfjf** 

•llf/l(}^f  'Hie  iliitf  pttHliicC  of  iho  Action  of  nitric  acid  on  amTl- 
#tl  (Miibiinnii  A  (ti-raibrwohn.  or  on  snlpbocyanide  of  amvl 
ll),  nl  «Mi  biatilpbiib'  of  nnivl.  ^llenry  ) 


AMYLOSULPHUnOUS  ACID. 

Preparfiiion.  1.  Nitric  acid  of  ep.  gr.  r2.'>  is  gently  heftt«d  in  a 
tnbnlated  retort,  and  aniylMiorca|itau  added  to  it,  very  gradually  and  in 
FTnall  portions,  so  that  tlio  mixture  inny  not  become  too  strongly  licated, 
and  no  umyliucrcaptuii  muy  pxss  over  undecomposed  with  ihe  nitrons 
vapoury, —  tlio  action  being  continued  so  long  as  any  signs  of  oxithilion 
appear  on  heating,  TIio  acid  layer  at  t!ie  bottom  of  the  retort,  corifieting 
of  amylotfulphurons,  nitric,  and  a  small  quantity  of  sulphurio  acid,  is 
then  separated  from  the  supernatant  oily  liquid,  and  evaporated  over  tbo 
wat6r-bath  till  the  odour  of  nitrous  nud  nilric  ucid  id  no  lunger  percc[i- 
tible;  the  remaining  transparent  and  culuurloM  syrup, ^  which  consists  of 
amylosulpburoua  acid  cuntaminated  with  a  little  sulphuric  acid,  nml  may 
bo  used  for  the  prepiiration  of  mo^t  of  the  araylojjulphitea  (since  thesu 
ealts  arc  eoluble  in  aU;n)iiil,  whereaa  the  sulphites  are  iiiyoliiblo)  —  diluted 
with  water;  the  Bolutiun  saturated  with  carbonate  of  lead,  and  Hltcred 
from  the  sulphate;  and  the  filtrate  treated  with  sulphuretted  hydrogen, 
agaiu  filtered,  and  evaporated  to  a  syrnp  nvor  the  waier-bath.  (Krdmunn 
&  Gcrathcwohl.)  —  2.  A  mixture  of  equal  parts  of  yutphocyanidc  of 
aniyl  and  moderately  strong  nitric  acid  is  gf*ntly  heated  in  a  !*elort,  after 
the  first  violent  a<'.liuu  ha»  Hubi^idcd,  with  cohobation,  and  occasional 
addition  of  nitric  acid,  till  the  last  tnices  of  the  sulphocyanide  have 
dtaap{H!ared;  the  liquid  which  remains  in  the  retort  evaporated  in  a  basin 
over  the  water-bath;  the  leuiainiug  red  liquid  dissolved  in  water  and 
again  evaporated  to  expel  the  laii^t  traces  of  nitric  acid;  the  residual 
nearly  colourless  liquid,  which  contains  a  little  sulphuric  acid,  diluted 
with  water  and  saturated  with  carbonate  of  leatl,  the  liltrate  ovaponted 
till  it  crystallizes;  the  crystuU  dissolved  in  water;  the  lead  precipitated 
by  Eiiilphuretted  hydrot;;en;  at>d  the  tiltrale  evaporated  over  the  water- 
balh.     (Medlock.) 

Fivpe)'tie».  Transparent,  colourless  syrnp,  having  a  peculiar  odour  and 
very  sour  to^te,  and  not  yielding  crystals  even  in  vacuo  over  oil  of 
vitriol.  fErdmann  &  Gerathewohl).  Gradually  ijolidifict)  in  vacuo  over 
oil  of  vitnol  to  a  crystalline  mass.     (Medlock.) 

Deeotnp^itiftn.  The  acid  chars  when  heated,  emitting  a  very  repul- 
sive odonr.     (Medlock.) 

Comhinations,  The  ncid  ub^^orbs  water  from  the  atr  (Erdmann  & 
Gorathcwohl),  and  deliquesces,     (Medlock.) 

The  Amyhzulphitfii  (or  Sul/oamy folates)  are  obtained,  either  by  satu- 
rating the  aqueous  acid  with  the  base  ur  ittj  carbonate,  or  by  precipitating 
the  baryta-f*alt  with  the  sulphate  of  the  corresponding  base.  They 
cryetalhso  readily,  and  in  external  appeanmeo  reMcnible  the  otholysul- 
philes.     (Erdmann  &  Gcrathcwohl.)     Their  formula  is  C^^H"M0^2S0». 

The  Amm.oiiia'SaU  and  the  Fotas/i-snH,  crystallise  in  laminio,  and 
dsBfiolve  readily  in  water  and  alcohol.     (Erdmann  &  Gerathewohl.) 

A  mylo$tilph\Ut  of  Baryta.  —  The  filtered  solution  of  carbonato  of 
rta  in  the  ncid  is  evaporated  over  the  water-bath  (or  better,  sponta- 
luslvjuccording  to  Medlock). — Transparent,  colourless  lamin.'e, unctuous 
the  touch  (having  a  pearly  lustre,  according  to  Medlock),  They  i;ivo 
off  water  at  100^  do  not  decompose  at  160'',  and  burn  with  a  btuish 
sulphur-flame  at  a  stronger  heat.  (Erdmann  &  Gcrathcwohl.)  "^''cy 
are  anhydrou;*,   and    therefore    sufier    only  a  trilling    loss   at    100  . 
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If  c --.       _ w^        K^-a   -  »-«   .-   tr-u 

11  H  _.       IS-*     ..        S-#l     *■•»     —       »^1 

Ba te"«       .     «-J4    M-Sl    —    31-11 

J  s  , .       s?^     .    i4->:   ii*» 

so  -._  **-♦    _   2:-?<        -   si-41 

cm=B«o'.2So:     «r«       it^m  _  ,.  i«»«t 

jtmagtcnUpAit*  9/  Lime.  —  Colowlees  luuBap,  cmDj  nlalite  ia  watsr 
■ad  aleoboL    (Erdum  4  G«ffmtlie«r:ti.  > 

Amfdmiipkiif  ^'  tf^l,  —  The  s%lt  pvificd  W  igujsUUiaation  firom 
aleobol,  forms  eolo«rie#  Umicf  ma:t«d  in  ndatej  froape^  wkicli  ^re  off 
29-48  p.  c.  [8  Ai.]  wmter  ax  1-30'.  i^ra  brown  mt  a  stronger  heat,  girisg 
oir  TapoarB  narine  an  exceedioriT  offea^iTe  odour  aad  finUj  bam  awaj 
with  Mokh  ealphar-fiune.  1  Entnea&n  &  OnatbevohL)  The  aqneoas 
•olatioB  Tields  br  qmntas«o(u  erapofation,  anbvdroas  alkr  Deedles^ 
whicb  when  heated  gire  off  an  rxtrvfcelr  offeBsire  odoar  and  Icare 
mlpbide  of  l«ad.  (SledJock.)  Tb«  sait  fiueolree  rcry  readilj  in  water 
(Medlock),  and  so  abandanllr  in  bot  alcohol,  that  the  solatioa  flolidifiea 
aompleieljr  00  eooliog.     (Erdmann  &  Gerathevohl.) 

Enimum  & 
G«ntbr«ohU         Uedlock, 

IOC 6U        .     23-53     _     24-02     2365 

IIH.„ U     ...       4  32            .       4-64     4-23 

Pb    104      ...     4078        40-58     40-67 

2S 32  12-00 

6  0 4S  IS-ti 

C»H"PbS=0'  255  IPOOO 

Cuprie  AniylosulphiU.  —  Blue  green  tables  which,  when  placed  orer 
oil  of  ritriol,  even  at  ordinary  tem|>eratures,  gire  off  water  and  become 
opaque,  (Erdmano  &  GentthewoHl.)  When  the  acid  saturated  with 
carbonate  of  copper,  is  evaporated  to  dryness  over  the  vater-bath,  the 
rosidoe  extracted  with  alcohol,  and  the  filtrate  left  to  evaporate  epon- 
taneotulr  in  a  narrow  TCHsel,  anhvdroos  crystalline  laminv  are  obtamed. 
(Modlock.) 

CrystaU,  Medlock. 

10  C  00  ...     32  HO  32-64 

11  H      II  ...       601  6IC 

Cu 32  17-48  17-33 

2S      32        .     17-4tf 

6  O  48        .     26  23 

r;'*H"CuS=cy         is.i    ...  i«ooo 

AmytotutithiU  of  SUwr.  —  The  acid  saturated  with  carbonate  of  ^ilvor, 
ieMs,  if  not  t(K>  mnch  evflpomtd,  transparent,  cuIourle:»s  rhombic  tablcsi 
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but,  if  tou  much  conccntnitod,  il  eolidiBes  to  an  amorphous  jelly,  like 
coagulated  white  of  egg,  and  appearing  under  tlie  microsoupe  to  consist 
of  finu  intorlacod  hair^.     (Erdumun  &  Goruthowohl.) 


IOC  .. 
U  H  .. 

At  100°. 

- 60     . 

_ .„..    11     . 

..  231  a 

..      4-25 
..    4V70 
..     I2'36 
..    18-83 

Erdmimn  & 

Genithewohl. 

2i-2a 

3'99 

60 

« 108     . 

43*89 

C-Hi'^ 

gS^    259     . 

..  10000 

Duiion  {CMem.  Soe.  Qh.  /.  3*  158)  prepares  unyloHulphurooa  acid  from  bisulphide 
of  amyl  and  oitric  add. 


r 


Amylosulphuric  Acid. 


CAHorBa  (1839).     Ann.  Chim.  Phys,  70,  SQ',  also  J,  pr,  Chem,  17,  218. 
Kekitle.     Ann,  Phaiin.  75,  275. 

Stdphamjftic  aeiii,  Amyhc/tvr/eUanre. 

Preparation,  A  mixture  of  equal  parts  of  fusel-oil  and  oil  of  vitriol 
(after  etandiug  for  Kome  time,  till  water  no  longer  separates  fusel-oil  from 
it;  KeJcule)  ia  diluted  with  water;  the  resulting  cr;-u(ye  itmylotnlphuric  ^c\A 
saturated  with  carbonate  of  baryta;  the  solution  filtered  from  the 
sulphate  of  baryta  and  evaporated;  and  the  crystals  of  amylusulphato  of 
baryta  which  se|>amte  after  cooling,  are  freed  from  the  mother-liquor  upon 
blotting  paper,  and  purified  by  shaking  up  their  aqueous  solution  with 
animal  charcoal,  and  twice  crystal li:^ing  1)y  sjioutaneouK  evaporation.  The 
solution  of  the^e  cryataln,  precipitutfHl  by  the  proper  quantity  of  sulphuric 
acid,  then  filtere<l  and  evuporated,  yields  the  pure  acid.  (Cahours.) — Kekul^ 
prefers  preparing  the  lead-5.alt  and  decomposing  it  with  aulpherclted 
hydrogen,  after  which  he  carefully  evaporates  the  colourless  filtrate  to  & 
thin  syrqp. 

Properties.  Colourless,  thin  syrup  which  sometimes  deposits  slender 
needles  by  spontaneous  evaporation.  (Kckal6  did  not  obtain  any 
crystals.^  Tastes  acid  and  bitter  (Hharplyaoid,  according  to  Keknle),  and 
reddens  litmna  strongly.     (Cahours.) 

DccompoxUion$,  1 .  The  concentrated  aqueous  acid  decomposes  spon- 
taneously into  fusel-oil  and  sulphuric  acid,  slowly  in  the  cold  and  in 
vacuo  (or  when  exposed  to  the  air;  KrkuU],  quickly  on  boiling  (Cahours), 
the  more  quickly  as  it  is  more  concentrated.  (Kckule.)  —  2.  Itiadecora- 
poaed  by  chlorine  in  the  cold,  and  by  nitric  acid  when  heated.     (Kekule.) 

Combinations,  The  acid  dissolves  very  readily  in  water.  (Cahours.) 
Tlie    Amylosu/phates    or    Sulphamylaies    are    ior    the     most     part  = 
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a  bender  txfC^.  vxri  x::?  ^-i^7r  *-  ^^  ^(beo.  TW  crrttals  generally 
tr.s.'Azs.  Tfx'XT  la^i  is.  zh^z.  ca.?e  &r?  jokl  edLjce-Kprni.  i  Keknle.)  Wbra 
iL»lr  i-jx-Moa  sxzi'ie  is  >:tj»«£-  ;i*T  ir*  i*s»xT*ii  isto  ealpbate,  frw 
sHxIt-cxrc  &f^i  vE*i  fx:fi*L-:cl  Cj^<:<xr<.  I\i&  deoi^^oertion  takes  place 
^wIt  u  criizarr  -doireriiir'itf.  -t^ai  ir  ti*  crriFtadhsrd  salts;  nerer- 
i^ULs.  zJi^se  erriokliiei  ol:^  3e&t  x^s^sallj  be  dekjtlrtted  at  100^ 

before   <i<«*:axptts^^':c    ^•;six5.         Xikiji.  >       Tx  dhr   * ■jiiiiiliiiii  bj  dry 

^cCKkn  see  tie  Zze-saZ:.  All  %zij,']i£fCfhA:»^  ^soh-e  ia  Tater  (C^oors^ 
aad  is  aI<o&oL  Terr  «par^xr>T  s.  ^-^iber.     <  SekaLe.) 

Amyisnlfk^'!  :■-'  a  Trstofcv^  —  T^  £Itn&e  o&caned  hy  pncipitating 
tbe  liBK-salc  viik  <^r^ciu:«  :£*  isii&:ii^  T:«Iii$  br  spoataaeoaa  erapwa- 
tioo,  co{o«zie».  bin«r  crr^scalZi-e  scale?.  aa<i  bx  evapocation  over  tha 
vater-both.  a  &>izl&r  crr^tall-Jn^'  az&$&.  Tza  crystals  ct^rv  olT  nothtag  at 
I00\  he^M  i»  deci3mrc«e  i:  14'V.  ud  bara  ivaj  leaTiiig  a  remdae  of 
cliarroaL  TK«t  deI:*^!ze:fo«  ?I!^:It  ia  damp  air,  and  duaolre  verf 
reailllT  in  water,  oa  whx'a.  iJi^t  more  bri>klT  abomt;  thejr  are  le« 
ioloble  in  alfohoL  and  insolacle  in  e€b«r.     (Kck^e.) 
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AmylotHlpkati  of  p.:i,j4h.  —  The  eolation  Tidds  b/  spontaneous 
erafioratioD,  colourless  tofts  of  nce»ile#,  bariog  a  reiy  bitter  taste 
/Cafaoanj,  or,  nodnles  comp«.ved  of  needled  Earing  a  sUky  lostre. 
(Kekale.)  Tbese  crmals  effloresce  on  expc^ore  to  the  air,  and  tarn 
ftlijphtlr  brown,  giving  off  fa*-?I-oil  and  fulponric  aciX  In  racao  or  at 
100',  ihej  ziTc  off  3  yd  per  cent,  tl  At.  i  if  water,  without  further 
decompoeition,  twell  op  strongly  at  170",  then  rcelt^  and  leare  a  black 
cmm.  (Kekuie.)  The  salt  *iii^lves  readilr  in  water  and  in  weak 
alcohol  (Cahoars).  less  readily  i:i  strong  alcohol,  from  the  hot  solution  in 
which  it  crystallides  in  elender  needles,  and  is  insoluble  in  ether. 
(KeknK.) 

Dritd  in  racuo.  Cohoun.         Kcknle. 

10 1 tiOl     ....  2V-10  ....     29-39 

11  H       U-0     ....  5-33  ...       5-13 

O b-0     .  .  3-:»d  ....       3*89 

KO.SC   h;  2  4229  ....     Al'ZX     ....     42*39 

^O*  40  0     .  .  19-40  ...     19-3« 

C'"II»'KC>^,2iJO"  ....  206-6     ...  100  00     ....  lOOOO 

AmylotulphaU  of  So'hi.  —  By  precipitating  the  Hme-salt  with  car- 
bonate of  ftwia  and  ajxmtaneous  evaiwration  of  the  bitter  filtrate,  nodules  ara 
obUimd  »-ct  with  -mail  cry.-lak  These  gwell  up  at  3a  [ia*ir  sofleninjf, 
And  tfi^in'.;  «.tf  wiier,  and  U^nn  to  under^^a further  dooompo^ition  at  145*. 
Th(ry  <li--oIve  aUnidantly  in  cold  water  and  in  alt  proportions  in  hot 
'tor;  frtiiu  hot  alcohol  thev  crystallise  in  long  radiated  laminic:  they 
not  di-HoIro  in  ether.     (Kckul^.) 
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Cry»l«t»  dried  Mtrttn  jtaptr.  Kekul^. 

79  0     ....     36  38 

FtO,SO»   ^    71-2     ....    32-78    32*82 

SO» ^ «..„    400    ....     18<2 

.T  HO 27-0     ...     12-42     12-19 

C»"H"Na02,2SOa  +  3Aq ...  217-2     ....  100-00 

J.myhtulp]iaie  of  Baryta,  —  Prrparatitm  (j>.  55).  — On  tbc  furfnco  of  the 
add  neotnlucd  wilh  carbonate  of  barytu  and  filtered,  there  generally  floats  a  brown  oil, 
which,  aflereva|tonidoii.  may  be  SL'piirated  by  crapornrioa  through  a  wet  niter;  any 
accidental  colourintr  of  the  filtrate  it  easily  removed  by  agitilion  with  charcoal.  (Kekulr.) 
—  LamiDS  having  a  stroo^  pearly  lustro  and  very  bitter  taste  (Cahours), 
or,  by  spontatieoas  evajiomtion^  'ar>fc,  very  flexible,  ibonibic  lablon. 
(Kekule.)  The  crystala  effloresce  in  dry  air  and  gives  off  CCG  p.  c.  (the 
1  At.)  water  in  vacuo.  They  begin  to  decompose  at.  05^  melting  al  the 
saue  time,  if  they  have  not  been  previously  dried.  (Kokule.)  Tiiey 
give  off  an  oil  somewhat  above  200'',  and  leave  sulphate  uf  baryta  mixed 
with  charcoal.  Their  a(|ueon8  solution  is  resolved  by  longer  boilin":,  into 
fusel-oil,  sulphuric  acid,  and  gulphate  of  baryta.  They  dissolve  very 
readily  in  water,  more  readily  in  warm  than  in  coM  alcohol,  but  are 
iutfoluulo  ju  ether.     (Calionre.) 

Cahoorfl,     Medlock, 

Cryttah  dehydrated  at  \Q{f,  o/ 100'.   cold  in  vacuo. 

IOC „ GO'O     ....  24-53  ....     24'36 

12  H    12-0     ....  4-91  ....      4-93 

2  0    » 16  0    ....  6-54  ....       C-86 

BaOSO"-..„.™ IISG     ....  47-67  ....     4715     ....     47*43 

SO» 40'U     ....  16-35  ...      16-40 

C«'H>'BaO=,2SO'  +  Aq      ..  244-6     ....  lOOOO     ....  10000 

Air-dried  eryalalt,  Kekuld. 

IOC   . 600  ....  23-65 

13  H  „ „ 13*0  ....  5.13 

3  O . U.M     24-0  ....  9-45 

BoO,SO»  >. „.  116-6  ....  45*98     ....     45  93 

SO'    „ 40-0  ....  15-;8 

C«'H"B«03,2SO='  +  2Aq....  25;t-C     ...  lOOW 


AmylosulphaU  of  Sirontia.  —  White  crystallised  nodules,  which  turn 
^rown  in  the  air;  leave  39  82  p.  c.  sulphate  of  strontia  when  ignited,  mid 
ihereforo  contain  2  At.  water;  dissolve  readily  in  water  and  weak  alcoliol, 
wilh  difficulty  in  absolute  alcohol^  and  not  at  all  in  ether.     (Kekule.) 


AmyhsulpJiaU  of  Lime.  —  The  crude  acid  is  jsiturated,  first,  to  avoid 
onnccessary  effervescence,  with  hydrate  of  lime,  which  however  must  not 
he  added  in  excess,  and  afterwards  with  chalk;  the  evaporate<l  filtrate 
mixed  with  alcohol  to  precipitate  the  whole  of  the  gypsum;  and  again 
tillered  and  evaporated.  (Kekule.)  —  White  cryatalline  nodules,  greasy  to 
the  touch  and  having  a  bitter  and  slightly  puM;^;nt  ttt^tc.  (Ciihours.)  —  The 
crystals  effloresce  in  dry  air  and  ^ive  off  8-5.5  p.  c.  (2  At.)  water  in  vacuo. 
When  kept  for  some  time  or  heated  in  the  water-bath,  tliey  slowly  give  off 
fusel-oil.  When  gr-idually  heated  from  100''  to  150",  they  turn  soft  and 
blacken,  and  give  off  first,  sulphurous  acid,  a  small  quantity  of  carbonic 
acid,  and  a  combustible  vapour,  and  lastly  more  carbonic  acid,  together 
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with  eulpbur,  while  sulphate  of  lime  and  charcoal  remain  behind.  The 
coinltustible  rnpour  condenfles  to  un  oily  mixture  (oontaminated  with  a 
snlpbur-cnnipound)  of  amylene  C'°H'",  and  amylic  ether  C'*H"0,  which 
incrcuse-s  iu  the  course  of  the  di.stillation.  —  By  repeated  fractional  distil- 
latiun  of  this  uily  mixture,  the  nioro  vutatile  amylem  is  obuiined  in  the 
form  of  a  colourlens  oil.  which  tluats  on  water,  boih  steadily  at  42",  Imi  a 
vapour-density  of  2*4271,  is  tastelesA,  but  \\xl&  a  alight  smell  of  onions 
ariitin;;  from  tbo  admixed  sulphur-compound.  It  contains  8350  p.  c.  C 
and  14 '55  H.  —  The  amy  lie  ether,  which  is  likewise  eontaminated  with  ft 
fiulpbnr-compound,  does  not  exhibit  nnv  constant  boiling  point,  and  is 
partially  deeomposed  at  each  rectification,  the  residno  turning  brown. 
Tbo  portion  which  dii^tiU  over  between  165^  and  ITS'',  contains  73'9fl 
p.  c.  C  I3'54  H  and  12*50  O.  Cold  nitric  acid  forms  with  it  a  purple 
mixture  without  decompaiition:  and  oil  of  vitriol  forms  a  red  f^yrup,  from 
T>oth  nf  wbich,  water  again  eeparates  the  colourless  oil.  (Kektile.)  — 
H.  Amytosulphate  of  lime  mixed  with  alcoholic  ammonia  and  heated  to 
250°  for  two  hours  in  a  sealed  tube,  yields  a  mass  which  when  distilled 
with  potash  gives  offamylamine. 

C»H'*C»0%2S0'  +  NU»  =  C^NH^.SHO*  +  CoSO* 

Bulpbnte  of 
Bmjrlunine. 

Salpborinitc  of  baryti  heated  in  a  iimiUr  manner  with  omn&nU  appetrs  to  give  off 
ethylamine.  (llcrthelul,  Compt.  remt.  ;ifi,  109H.  ^0  — Amyloaulphate  of  Hme 
diseolves  readily  in  culd,  lesH  readily  in  hot  water,  whence  n  solution 
saturated  in  the  cold,  becomes  turbid  an  boiling.  (Cahonrs.)  [From  the 
presence  of  gyfisuro  t].  The  hot  aqiieons  solution  solidifies  on  cooling  ; 
it  effloresces  strongly  when  evaporated.  The  salt  docfl  not  dissolve  in 
hnt  alcohol  more  readilv  than  in  cold;  it  does  not  diasoltto  in  ether. 
(Kekul6.) 

Air.iirird  cryttttOi.  Cahottr* 

IOC  60    ....  30'62  Jl'OO 

UB.*- ..—.,.,^«..— ..     18    ....  6-12  6-00 

2  0    „. 16    ....  816  ™      B'U 

C«0,&0»  %»    »..  W6»  MM 

SO'     ™.   40   ....   »0'4i    ao-x* 

C"'U»C«0,2S)>»  +  Aq       106  10000      100  00 

According  to  KeVuht,  the  rrccntlj  prefiircd  crystmli  contain  2  At.  water  {vid.  mp.^ 

AfUjflotulphaU  of  Magytetin. — The  Bolntion  of  carbonate  of  roagneaia 
ID  the  pure  aqueous  ariil.  yields  by  ^'pontano<>tls  evaporation,  transuoreDt, 
colourless,  nttcreous,  clongiiterl,  rhombic  laminic,  which  are  with  dimooltj 
deprived  of  tbo  whole  uf  their  4  At.  water,  leave  28'2  p.  c  sulphate  of 
magnesia  when  ignited  in  the  air,  and  dissolve  in  water  and  alcohol,  hut 
not  ID  ether.    (KekuU.) 

AmfUmtlphnt*  tiff  Alttminn. — The  rolonrlera  acid  solution  of  faydrat« 
of  nluniina  in  the  ucid,  leavea,  whi*n  evnporated  in  vacuo  over  oil  of 
vitriol,  a  bitter  jelly,  which   soon   d«cumpuBtf»  on  ■tuuding,  cjuickly  deit- 

?iieeoe6  in   a  damp   atmosphere,   diaaulvcs  also   in    alcohol   and  other. 
Kekul^) 
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AmylottUphate  of  Manganese —The  pale  red  solution  of  carbonate  of 
manganese  in  tbe  pure  acid,  yields  in  vacaOj  nearly  colourless,  trans- 
parent needles,  permanent  in  the  air.  These  crystals  ignited  in  contact 
with  air,  leave  32*82  p.  o.  sulphate  of  manganese,  and  therefore  contain 
4  At  water.  Their  aqueous  solution  exposed  to  the  air,  slowly  deposits 
brown  nodules  which  precipitate  chloride  of  barium.  The  needles 
dissolve  also  in  alcohol  but  are  insoluble  in  ether.     (Kekal4.) 

Amylosulphate  of  Zinc.  The  solution  of  carbonate  of  zinc  in  the  acid 
deposits  on  evaporation  nacreous  laminie,  which  decompose  at  1 1 0*^,  and 
dissolve  in  water  and  in  alcohol.  (Kekul^.) 

Cryttalg  dried  between  paper.  Kekol^. 

C"''H'>O,2S0»    159-0     ....  73*20 

ZnO   40-2     ....  18-51  18-50 

2  HO    18-0     ....  8-29  8*49 

C'»H"2nO=,2  30^  +  2Aq  ...  217-2     ....  10000 

AmylosvJphate  of  Lead. —  a  Bibasic.  The  aqueous  acid  or  the  lead 
salt  6  is  saturated  by  digestion  with  oxide  of  lead.  The  colourless  neutral 
filtrate  deposits  small  crystals;  when  quickly  evaporated,  it  leaves  a 
colourless  viscid  mass  ;  when  exposed  to  the  air,  it  becomes  covered  with 
a  film  of  carbonate  of  lead,  and  passes  into  the  salt  b.  (Kekule.) 

b.  Monobasic. —  Obtained  by  dissolving  carbonate  of  lead  in  the  acid. 
(Cahours.)  By  carefully  evaporating  the  filtered  solution  of  white  lead 
in  the  crude  acid,  ultimately  over  oil  of  vitriol  at  ordinary  temperatures. 
^Kekul6.) — VV^hite  laminae  having  a  sweet  and  somewhat  bitter  taste 
(Cahours);  colourless,  bitter-sweet,  crystalline  nodules,  which  redden 
litmus.  (K-ekul6.)  The  crystals  dried  between  paper,  leave,  when  ignited 
in  the  air,  52-32  p.  c.  (54-91,  according  to  Kekule)  of  sulphate  of  lead; 
they  are  therefore  =  C"'H"PbO',2SO^  -f  Aq.  (Cahours.)  The  aqueous 
solution  deposits  sulphate  of  lead,  slowly  when  kept,  quickly  on  boiling. 
(Cahours.)  The  salt  dissolves  very  readily  in  water  (Cahours),  readily  in 
alcohol,  but  is  insoluble  in  ether.  (Kekule.) 

Ferroits  AmylosuJphate. —  The  aqueous  acid  in  contact  with  iron, gives 
offhydrogen,  and  forms  a  pale  green,  sweetish  bitter  solution  which  reddens 
litmus,  and  when  evaporated,  deposits  brown  flakes  of  ferrio  oxide,  and 
deposits  pale  green  crystalline  grains.  These  crystals  quickly  turn  yellow 
on  exposure  to  the  air,  dissolve  in  water  and  alcohol,  and  with  green 
colour  in  ether.  (Kekule.) 

Ferric  Amylosulphate. —  The  yellow  solution  of  ferrio  hydrate  in  the 
aicid,  yields,  on  evaporation,  small  yellow,  easily  decomposiole,  deliques- 
ceol^  crystalline  granules,  (Kekule.) 

AmyUmdphate  of  Cobalt. — By  precipitating  the  baryta-salt  with  sul- 
pliate  of  cobalt,  and  evaporating  the  filtrate,  rose-coloured  laminse  are 
obtained  very  soluble  in  water.  (Cahours.) 

Amyloiulphate  of  Nickel. —  The  solution  of  the  hydrated  oxide  in  the 
aeid,  yields  by  evaporation,  aveen  elongated  laminsa  united  in  nodules, 
which  deliquesce  in  moist  air.  dissolve  in  water  and  alcohol,  but  are 
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insoluble  in  other.     They  contain  17*2  p.  c  oxide  of  nickel,  iindi  tkerefuiv 
*2  At  water.  (Kekule.) 

Cttpric  Amylosnlphate. —  Grecni»li  blue,  silky,  very  thin  laminae,  very 
tfolublo  in  water.  (Cahours.)  The  blue  solution  of  oarooDate  of  copper  in 
tho  ucitl  yield!*,  when  left  over  oil  of  vitriol,  \a.Tge  elongated  tables  whidi 
aru  |iorninueut  in  the  air,  contain  17'Od  p.  c.  cuprio  oxide,  therefore  4  At 
wuler,  dis^^ulvo  readily  in  water  and  weak  alcobol,  less  readily  in  absolute 
alcohol,  and  are  iusolublo  in  ether.     (Kekule.) 

Mt-mfrif  Anii/losnfphatr: — The  yellow  solution  of  mercaric  oxide  u 
tho  lu'id  vit'UlH  by  evaporation  in  vacuo,  dark  yellow,  crystalline  nodules 
m>»py  and  >;lutinou$  to  the  touch,  having  an  extremely  sharp  and  bitter 
(iinio;  ihov  contain  37 'H  p.  c.  mercuric  oxide,  and  therefore  2  At  wat^; 
thov  doconipo^o  after  keeping  for  some  time  and  deliqnesoe  in  damp  air. 
(KekiiK'.) 

Auii/lt^ttt/thaU  of  Siltrr. —  The  solution  of  carbonate  of  silver  in  the 
ntiffhlly  hoalod  acid  yieUU  by  evaporation,  colourless  laminn  which 
tlirtfolvo  vtTV  cuo-ily  in  water.  (Cabonra)  Colourles  scales  grouped  in 
uitdutrit.  whirh  bhiokon  on  exposure  to  the  air,  and  dissolve  in  alcohol 
but  not  ill  ethor.     (Kokulc.) 

CrwtMs  Jtifxi  in  rmcuo.  Keknl^ 

(•"'ll"(v;..'MV 167    ...    60-75 

.\i;  108    ....     39-27    39-33 

r'"n»'.\Riv,jM>*  ^75   ....  loooo 

AiuyloHulplmrio  acid  dif^olvo^  rvadily  in  alcohoi,    (Cabonrs.) 


Amylozanthic  Acid. 

n\t  \iih      .V    .irtH.  (  Aivi.    rfiifi.   r-\  2tM;  %\soJ.  pr,  Chfm,  34,  135. 

/'., ;•.!'. (/».»»      A  ooM  N-»i»int<sl  s*^Uuion  of  hydrate  of  potash  in  fusel- 

hM  i.i  ntiM'd  «ilh  bi'ulphi.lo  ^i'  OArbon.   till  the  alkaline  reaction  disap- 

p.»iii«.  II  .i'Hmu  rtmonni    ot"  boat   Wiiijr  iht-reby  evolved;  the  crystalline 

pulp  «bi.h  foiuiN  v\\  »smI-u^  tlm^wn  on  a  filler:  the  }iale  yellow,  shining 

i-i\«l,tlliitit  w-rtb-N  w;»vli,d  Willi  otbor.  and  fh.Hxl  from  the  yellow  mother- 

ll.Mi.o  l»v  I'pt'rtlod  pivwutv  KMw<vr.  ivijvr;  and  the  amyloxanthic  acid 

••>  piti.ilol   hoiu   Hiom   b\  b_\  .Invblono  .icid  in  the  form  of  an  oil,  which 

»....!  |i,i  lined  o\»'i  ,lilo/ido  of  »':»l.'iimi.  to  pn*M-nc  it  from  decomposition. 

Mtii  )      '>.   \  v,Oi»uo»  of  hydrate  ol  ^vt-vb   in   fuscl-oit  is  mixed 

tdMlitih  ol  .'^tilph*<lo  t^(  oAilvn   in  fuM'l-oil;  and  the  scales  which 

BiMibntr  •"i»ir!*<»*'l  f<v"»  'be  yollom-  motber-lii^oor,  pressed  between 

I  iitiiidod  bv  ovV)>t:ilbtAtion  fr>>m  hot  alcvbol  or  ether.   (Balard; 
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Propcriin.  Colourless  or  palo  vellow  oil,  wliicU  \s  somcwbat  heavier 
tltnn  wntor,  lins  a  didagroeaUy  pcnetrnlln^  odour^  colour.^  the  j^kiii  deep 
ycUuw,  and  rcddons  litniiii;.    (KrdiuiiDii.)     Vellow  oil.    (Batard.) 

Caiculatiott, 

12  C    72    43-90 

12  H   12    7-:\2 

3  O   .„.H,«^...w.« 16    D-re 

4  8 ^ M 64     .„ 39-02 

C'=HOO'S*  M,.  164     100-00 

The  ftcid  burns  with  a  luminous  flame  and  docomposea  when  kept  in 
(lie  moist  stAte.    (Erdmann.) 

%.  AmyUxnnihatf  ofAmmoma  C'WXNfI*)0^2CS^— Produced,  toge- 
tlier  with  xunlhamylaniide,  by  the  action  of  ammonia  on  bioxysulphocar- 
bouatc  of  amyl.  (vid.  inf.): 

2C>m"0*S*  +  2NHJ  *=  Ci3NH'5Si03  +  C'«HiVNH^)03.2CS»  +  2S. 

Thia  salt  is  contaiued  in  the  lj<{iiid  filtered  fiom  llie  xanlbain^'lfiniidc 
and  «ulphnr,  and  crystnllises  frniii  an  nlcnbolic  or  etlioreal  solution  in  lonp 
colourless  prisma,  Fmm  a  cold  a<]ucou3  i^uluLiou  evaporated  in  vaciuf,  it 
also  separates  in  prifimatic  crystals,  hnt  is  gradually  deconi}M>sed  by 
water,  with  fonnalion  of  an  oily  liquid.  Even  the  dry  cryataU  decom- 
pose on  exposure  to  the  air,  yichlinnr  siiljdiocyanido  of  aumumium,  and 
a  yellow  oil  not  identical  with  xaiithumylamide.  When  the  aqueous 
solution  of  llio  salt  is  evaporated  over  the  water-Imth,  it  volatilises  toj^'e- 
ther  with  the  watery  vapours.  It  may  be  sublimed  by  a  very  yetitle  heat; 
bnt  when  more  quickly  heated  in  a  current  of  dry  uir,  it  deeomposfi*,  and 
at  la»t  suddenly,  with  cttervescBnce,  evolution  of  «iilphido  of  ainmoniiim, 
and  formation  of  a.  turbid  yellow  liquid,  from  which  water  dissolves 
sulphocyanide  of  ammnnium  and  Fcimrates  amylic  alcohol;  caustic  potash 
decomposes  the  salt,  with  evolution  of  ammunia,  even  in  the  cold,  and 
quickly  when  healed.^  Hydrochloric  acid  added  to  the  aqueous  solution, 
separates  a  volatile  oily  acid,  having;  a  suffocating  odour  and  insoluble  in 
water.     (M.  W.  Johnson,  Cftfm.  Soc.  Qu.  J.  j,  147.)  IT. 

Aniyloxfnithcte  nf  Pfitfisih  cry^itallizes  in  pale  y?Ib»w,  shininj^;,  cryslalltue 
scales,  greasy  to  ths  touch.  (Krdtiiann,  Balard.)  Tlicy  dissolve  in  water, 
furmiuj^  a  yellow  very  bitter  litjuid.  (Bahird.)  They  dissnlve  abundantly 
in  hydrateu  and  in  ahtolute  alcohol,  sparingly  in  ellier,     (Krdmaun.) 


KO 47-2 

lac .-  72*0 

11  H «.  11-0 

O — M,» — « 8-0 

4S 64-0 

C"*n"KO-.C=S*    ,    202-2 


Dnlard. 

23'3i     22-9 

3J-61  ,  .     35-4 

5-U     5-3 

3-96 
31-()5 


I 


lOO-OD 


Amploxanthatr  of  LniJ. —  The  aqueous  solution  of  the  potash  suit 
fi.rins  with  acetate  of  load,  a  white  precipitate  which  turns  black  when 
boiled,  (lirdmaun.) — %,  The  aqueous  solution  of  the  ammonia  m\t  ftimio 
with  acetatfi  of  lead,  an  adhesive,  yellow,  semi-scdid  enlt,  which  ,^r.idually 


jj 
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(lecoinpopM  and  turns  brown;  but  on  adding  the  aqnoons  solation  i>f  the 
ammonia  or  pota.sh-snlt  mixed  with  nicuhol,  to  an  alcoholic  solnlion  of 
acetalL'  of  lend,  till  a  prpcipihito  begins  to  nppcnr,  and  then  afidiv? 
alctdiol  in  excess,  a  clear  solutiun  is  obtained,  which,  by  ^pontaneuuj 
evapomtion  drpnmts  ihc  Ipad'tNitt  in  delicate*  ehining^,  platei>  couiaiai 
3832  p.  c.  lead,  (oalcnlatcd  f|uarlity  =  3S'85).  By  decomposing 
recently  precipitated  Icad-salt  sut«pcnded  in  alcohol,  with  sulphui 
hvdrogf^n,  an  iicid  liquid  is  obtained,  which  gives  a  yellowish  white  pi 
pitate  with  nlcoholio  acetate  of  lead,  and  forme  a  crystalline  salt 
potAKh.    (Johnson.)  ^. 

riio  aqueous  84(lutiou  of  the  potash-aalt  forms  with  mpric  sulphate, 
lemon-yellow  flakes;  witli  mercun'c^  chloridf,  a  while  precipitate  wbtoh 
remains  white  whmi  boiled;  and  with  niiraU  of  silver,  a  white  precipitiitA 
which  quickly  blnckens  on  boiling  or  on  exposure  to  light  (Enlmann  } 
The  ammonia-salt  forms  with  nitrate  of  siUcr  a  yellow  curdy  precipitate. 
(Johnson.) 

H  KffihvmifHe    ind     VbuuRytic    Orywrnlpkocarhtmattt        ri*!!"  f^^^^*      ■o' 

ri»niif2^^(^-  —  Obtmined  by  <Uititlinf;  «  mUtare  of  atnyloxiinthnte  of   pata*h  and 
futphumeUiyUtf  or  eolphoviaatfl  of  pot&ab  ;  t.  g. 

^"'^"}2CSH)  +  ^'*J['}.280'  -  ^•}|a}2CS«0  +  2KO*. 


TliC  mothkmjhc  eompound  heatctl  with  drjr  ammoniical  gu,  and  digested  with  U  for 
•ererml  iDonilu,  jicMrd  ■  BubcUnce  baring  all  the  properties  of  xantbamyUmide  : 


r^-milzCSH)  +  NH»  -  C'lNH'^O'S'  +  C*H*S«. 


C»"H 


xanthdiiiyliiniidc.     mctliyl 

mercBi»luu. 


[CofTtpare  the  reartidii  obtained  by  Debus  with  vinomethylir  oxy«ilpboflarhMMI% 
(▼Ml,  446)].  Tbe  viiiuuiylio  Okysulpliucutbonate  di|;rited  with  ammonia  yielded  a 
ycllon  ittixtiitT  vrlticli  cmitud  tlie  odour  of  amylic  ii(crrapt«n,  bat  did  not  appear  to  form 
lantlininylninuir.  (JolinftOD.)  [If  anijlnirrca|tlaii  were  funned,  the  other  produrt 
muit  h«vc  been  xaathuaido.] 


I 


Bioxysulphocarbonate  of  Amyl. 
DWAlits.     iV.  Ann.  Chim.  Phyi.  20,  496;  also  J.pr,  Chem.  42,  299. 


When  hydrate  of  potash  and  fu8«l-nil  free  from  spirit  of  wine,  arc  nibhr<i 
iogothor  in  a  mortar  to  a  thin  pulp;  sulphide  of  carbon  then  added,  but  not 
in  excfWf,  whiln  the  tritumtion  is  mntiuned;  the  reaultin^  umyhtxnnthatL^ 
of  |>otaeh  diluted  with  a  i»mul]  quuntity  of  n*at4)r;  and  pulverir«ed  iodi 
(rilumted  at  ihu  bottom  of  the  liquid,  very  slowly,  to  avoid  too  jrrval 
riKO  of  tempenilorc  and  consequent  separation  of  sulphur,  bioxy^ulphocaj^' 
bonnt*'  of  amyl  r\wt*  lo  the  surface  of  Iho  watcrv  liquid  cnnt:iinin>;  iodide 
of  potnasium,  in  the  furm  of  a  yellow  oil.  (DcBaina.)  —  *1  Johnson  (CA<tw. 
SiK.  Qu,  J,  5t  \y2)  introduces  the  amyloxanthate  of  potash  into  a  Aask 
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to|?ether  with  a  qaantity  of  sulphide  of  carbon  sufficient  to  convert  it  into 
a  very  thin  paste,  then  introduces  iodine,  which  is  immediately  decolorised, 
with  evolution  of  hoat.  On  agitation,  a  grey  mixture  is  formed  consistiug 
of  roundish  granules  of  iodide  of  potassium,  and  a  yellow  mobile  liquid. 
The  whole  thrown  on  a  filter  and  washed  with  sulphide  of  carbon,  yields 
a  filtrate,  which  on  distilling  ofi"  the  sulphide  of  carbon,  leaves  bioxy- 
Bulphocarbonat^  oi  amy  I  in  the  form  of  a  yellow  oily  liquid.     \.  — 

Dried  over  chloride  of  calcium.  Desains. 

12  C  72     ...     4417     43-96 

11  H 11     ..,.       6-75     7-13 

4  S    64      ...     39-26 

2  O  16     ....       9-82 

Ci8H'iS*03 1G3     .  ,.  10000 

When  biozysulphocarbonate  of  amyl  obtained  as  above,  is  gradually 
heated  in  an  oil-bath,  it  boils  at  187°;  and  if  the  receiver  be  changed  at 
this  point,  an  amber-coloured  oil  collects,  having  a  strong  ethereal  odour 
and  containing  55*0  p.  c.  C  and  94  H,  tlierefore=C"H"OS*.  (Desains.) 


Nitrite  of  Amyl. 

C«H»NO*  =  C"H»0,NO'. 

Balabd  (1844).     J^.  Ann.  Chim,  Phyi.  12,  318 
RiECKBER.     Jakrh.  pr.  Pkarm.  14^,  1. 

Salpetrigsauret  Amyloxyd,  Salpeirigmylester,  Ether  azoti'tttnyligue,  Ether. 
laoteuje  de  VAlcool  amytique. 

Preparation..  1.  Fusel-oil  is  gently  heated  in  a  retort  with  nitric 
acid;  the  fire  quickly  removed  as  soon  as  bubbles  begin  to  form;  the 
retort  cooled  if  the  effervescence  is  too  strong;  the  portion  of  the  distil- 
late which  passes  over  below  100°  (that  which  goes  over  between  100° 
and  1 48°  is  contaminated  with  nitrate  of  amyl,  according  to  Hofmann), 
rectified  over  potash,  whereupon  ammonia  is  evolved  from  the  hydrocyanic 
acid  previously  formed;  and  the  product  which  distils  over  at  96  col- 
lected apart.  (Balard.)  —  2.  The  nitrous  vapours  evolved  from  starch 
and  nitric  acid  are  passed  into  fusel  oil.  (Balard.)  This  liquid  is  distilled, 
the  nitrous  vapours  being  passed  through  it  all  the  time;  and  the  distillate 
is  rectified,  the  portion  which  distils  over  at  95°  being  collected  apart. 
(Rieckber.) 

Properties,  Pale  yellow  liquid,  which  assumes  a  darker  yellow  colour 
whenever  it  is  heated,  boils  at  96°,  and  yields  a  reddish  yellow  vapour  of 
density  4-03.  (Balard.)  Sp.  gr.  0-8773;  boiling  point  95°.  (Rieckber.) 
Begins  to  boil  at  90°,  the  boiling  point  rising  slowly  to  110°,  while  red 
vapours  are  evolved,  then  more  quickly  to  200°,  and  leaves  a  small 
quantity  of  charcoal.  (W.  Hofmann,  Ann.  Pkarm.  75,  364.)  Smells  like 
nitrite  of  ethyl  (Balard),  and  produces  violent  head-ache  when  its  vapour 
is  inhaled.     (Rteckher.) 


iV 


AMYLE.NEr   PRIMARY   NUCl 

IOC    GO    ....     51-28     ... 

11  H  ,...,„.     11     ....       940     .... 

,EUS  C"H 

BkUrtl. 
50*3    ... 
9-5    ... 
13G 

2C-6 

RierlibM- 
-«     51*23 
...,       975 

N  . 14    »..     11-97     . 

4  0    „....     S2     ....     27-35     . 

C»H»'NO* 117     ....  100-00    .,. 

Tol. 

C-vapoar  ,„.,.„ „ «-.....     10 

H-RU ^ „ „ 11 

N-gts                „        -«          „      1 

100  0 

4  1600 
0-7A23 
0*9706 

O.gu.... Z 



22186 

TapourorNitnCflorAiayl    2 

81115 

4-0557 

DecomporitioTii!.     1.     Nitrite  of  amyl  U  decomposo^l  by  pcro\Jt!e  of 
lea'l  with  ilie  aiJ  o£  lu'ftt,yiel<ling  fnsel-oil  and  njtratc  and  nitrite  of  lead ; 

2C»1I"N0'  +  2PbO*  +  2H0  -  2C»'>H"0'  +  riiO,NO-  +   PbO.NO*  (Rieckher). 

2.  Tl  is  bat  slowly  dficomposod  by  aqueous  polasb  (Balard),  more  qaicVIy 
by  alcoholic  potash,  with  formation  of  nitrite  of  potash.  (Rieokher.)  — 
»,  Wht'n  droppo*!  upon  ineltod  hydrate  of  [>otai>h,  which  fioiiielimeB  wl4 
it  on  fire,  U  forms  vaterjite  of  potash.     (Uiockhor.) 


Nitrate  of  Amyl. 


WiLH.  HoPMAMN  (1848).     X.Ann.  (him.  Phys,  23,  3T4;  aUo  /,  pf: 

ChtDU  i.5,  35R. 
Ri&CKitEK.     Jahrh,  pr.  Pharm.  14,  1. 

Fnrmedlon.  When  fueol-oil  W  distilled  with  nitric  noid,  nitrite  of 
amyl  iiret  iKu»efl  ovnr,  then  from  00"^  upwards,  a  mixture  of  nitrito  aad 
nitrate.     (Hofmaiio.) 

Pt^pamthn,  10  gntmmes  of  nitrate  are  shaken  up  in  ft  retort  for  10 
minutes  with  30  ^rmntmes  of  strong  nitrio  acid,  40  grammes  of  fusel-oil 
thru  ndilcd,  and  the  mixture  gnidually  heatctl.  a  cooled  rcocirer  beinf 
ailajitnl  to  the  retort.  With  lar^'or  qnautiiio^,  the  action  is  so  riolent 
ihnt  *rarcely  any  nitnUo  of  niuyl  in  obtained.  The  distillate,  which 
ctdlfctu  in  two  InyorK,  is  ehakon  up  with  water;  tho  lower  layer,  after 
standin;;  for  some  time,  scpomtcd  by  u  funnel,  then  rcctifiod,  the  receiver 
tcinj^  chan^fMt  after  the  boiling;  point  has  risen  from  1  lO'' to  148''aDd 
iKMM.mc  stationary;  and  the  portion  which  distils  over  from  148^  upvmrds 
rootifictl  twiro  more,  the  liquid  which  goes  over  below  148^  bcinjj  each 
time  ttvi  aaido.  (Hofmann.)  Nitr*ic  orammonis  may  le  uicd  inttroil  of  nilr»r« 
at  ufcs.     (UircUur.; 


i 


Propertif*.     CulourlcKs  oti   of  sp.  £r.  0'S)94  at   10" 
fmaun.)    8n.  gr.  0*902;  IkjiIs  at  137  '.     (Hieckhor.) 


i   Uils  at  148*. 
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odour  like  that  of  bags,  and  has  a  sweet  and  barning  taste,  with  very 
disagreeable  aftertaste  (Hofmann);  its  odour  is  more  agreeable  than  that 
of  any  other  amylic  ether  except  the  acetate.     (Rieckher.) 


10  c 

11  H    

....     60    . 
....     11     . 

...     4511 

...       8-27 
...     10-53 
...     36-09 

Hofmann. 

....     45-65     

....       8-70     

...     11-25 
....     34-40 

Riecltbei 
...     4513 
8*48 

N    

6  0    

....     14     . 

....     48     . 

C«»H"NO«  .... 

....  133     . 

...  100-00 

....  10000 

Nitrate  of  amyl  bums  with  a  faint  green-edged  flame.  —  Alcoholic 
potash  decomposes  it  into  fusel-oil  and  nitrate  of  potash.     (Hofmann.) 

It  dissolves  in  ether  and  alcohol,  and  is  precipitated  from  the  latter  by 
water.    (Hofmann.) 


Bibasic  Silicate  of  AmyL 
C"H«SiO*  =  2C«'H"0^iO*. 

EBBtHEN.  (1846.)    N,  Ann.  Chim.  Phys,  16,  155;  also  Ann,  Pharm,  57 
344;  also  J.  pr,  Chem.  37,  367. 

KieteUaurtM  Amyloxydj  RalbJaetelmyletter,  Silicate  amyiique. 

Formation.  Chloride  of  silioinm  takes  up  the  first  quantities  of  fusel- 
oil,  with  depression  of  temperatnre  and  rapid  evolution  of  hydrochloric 
acid;  the  following  portions,  with  rise  of  temperature  and  slight  evolution 
of  hydrochloric  acid: 

2C"H"0«  +  SiCl«  "  C»H«SiO*  +  2HC1. 

Preparation.  On  distilling  a  mixture  of  the  two  liquids,  hvdrochlorio 
acid  and  the  excess  of  fusel-oil  pass  over  first,  then  from  320  to  340°  (a 
slight  residue  then  remaining)  the  silicate  of  amyl,  which  may  be 
purified  by  two  rectifications,  the  first  and  last  portions  being  each  time 
set  aside. 

Propertiea.  Transparent  colourless  liquid  of  sp.  gr.  0*868  at  20°, 
boils  at  322°  to  325°.  Vapour-density  11*70  ^the  residae  in  the  bulb 
however  appears  browned).     Has  a  faint  odour  like  that  of  fusel-oil. 

Ebelmen. 

20  C  120    ....     63-50    ....     63-78 

22  H 22     ....     11-64     ....     11-69 

2  0 16     ....       8-46     ....       8-52 

SiO* 31     ....     16-40    ....     16-01 

C»H«SiO* 189     ....  100-00    ....  rOO,00 

Vol.  Denritj. 

C-vapoor 20     8-3200 

H.gaa   22     1-6632 

Si-vapour  ?    i     1-0400 

O-gas    2     2-2186 

Vapour  of  C»H"SiO*....     1     13-2418 

■  OL.  XI.  F 
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It  mast  be  obierred  that,  iccordinip  to  this  cilculutlon.  tlie  nponr  of  bibwir 

silicate  n(  ■myl,  like  tliut  uf  Uie  curreipoiidiiig  etbyl  rompouiid  (viii,   47d).   u  Ml 
diatoiuic  but  tnODAtomic. 

VetomposUioriK.  1.  Bibafiic  silicate  of  amjl  bums  with  a  long  vhite 
flume,  and  deposits  silica  in  the  form  of  a  very  soft  powder.  —  2.  It  U 
very  slowly  dorompo»ed  by  water,  in  which  it  does  not  dissolve.  —  3.  It 
18  decomposed  by  alcoholio  soda  but  not  by  alcoholic  ammonia. 

Comhivrtfiou*.  Silicate  of  amy]  mixes  in  all  proportions  with  alwliol. 
ether,  and  fusel-oil.     (Ebelroen.) 


Hermann  Kopp. 


Foimiate  of  Amyl. 
C"H"0*  =  C'''H"0,C='HO^ 

(1845.)     Ann.  Pkarm,  55,  183. 


Prfparation.  6  pta.  of  dry  formiat«  of  soda  are  dietilled  with  7  pU 
of  fusefoil  and  0  pts.  of  oil  of  vitriol;  iho  Uver  nf  liquid  below  the 
■  formiate  of  amyl  which  has  paased  over,  diluted  with  water,  whereby  an 
additional  quantity  of  the  compound  ether  is  separated;  and  the  decanted 
ether  washed  with  aqaeons  carbonate  of  soda,  then  with  water,  digeste<l 
over  chltiride  of  calcium,  and  twice  rectified,  ouly  the  more  volatile 
portion  being  collected. 

PropertifM.  Transparent^  colourless,  thin  liquid,  of  sp.  gr.  0*8743  at 
21°,  boiling  at  16'^  uuder  a  pressure  of  2T''8'",  and  having  an  agreeable 
fruity  otiour. 


I 


12  C „ 

12  H  

72  ... 

12  ... 

....  62-07  ... 

...  loss  ... 

....  27-59  ... 

Kopp. 

61-6 

....   10-5 

4  0 

.. .  82  ... 

27*9 

C»H«0*  

ua  . . 

.. .  100-00  ... 

....  1000 

The  ether  quickly  turns  acid  in  vessels  containing  air. 
It  dissolves  sparingly  in  water.     (Kopp.) 


Clilorofonmate  of  Amyl. 
C"H"C10*  =  C"'n»'0,C»C10". 


Caiiours.    (1847.)     y.Jnn. 
Mkulock.     Ann.  Phar-m,  69, 
1,  368  and  2,  252. 


Chim.  Phj/M.  19.  351. 
217  and  71,  104;  also 


Chan.  Soc.  Qw.  J- 


CUunetrhomit*  ofAm^tj  Vhit^kohlfnihmrtt  Amylorjfil,  CAforammmMnyfflifV. 

Formation  and  Prepftration.  1.  I'erohloroxnlate  of  methyl  is  reeolved 
by  fnsol  oil  into  hydrochloric  acid,  oxalate  of  amyl,  and  rhtoroformiate  of 
amyl.  (Cahoura,  ii,  177) — 2.  Pare  fuBel-oil  introduced  into  a  flji»fc 
filled  with  phofgene  gas,  absorlw  it  rapidly,  with  great  eTolotioD  of  brat, 
]  gramme  of  fu6el-oil  taking  up  about  a  litre  of  gas.     (Medlock.) 

CW||Uo»  +  2CCK)  -  C»»H"nn«  *  HCI. 


CTANrDH  OP  AMYF.. 


Propertieg. —  Very  pnngent-emolling  liquid,  boiling  between  160"  and 
IGO".     (Cahours.)     Amber-colourod  oil.     (Medlock.) 

Decomptrntwrn.  1.  Cblowforniiate  of  amyl  bcgtus  to  boil  at  180" 
wlien  disLilled  from  a  perfectly  dry  retort;  bat  tbe  boiling  point  qaickly 
rises  to  'J24\  and  thence,  but  slow])',  bi^hur,  tbe  etber  beiu^  at  the  same 
time  converted,  with  evolution  of  hydrocliloric  acid,  into  carbormle  of 
amyl  (no  more  forming  a  solid  compound  with  ammonia),  of  which  bulb 
the  distillate  and  the  residue  are  then  found  to  consist.  (Medluck.)  In 
predeucti  of  water,  the  equation  in 

C"H»C10*  +  HO  -  C»H"0»  +  C0»  +  HCl) 

in  the  absence  of  water,  the  carbonate  of  amyl  is  formed  from  a  portion 
of  the  chloroformiato  itself;  so  that  in  thi^caee  a  large  quantity  of  charred 
matter  remains  in  the  retort.  (Medlock.)  —  2.  It  mixes  with  aqueous 
ammonia,  producing  intumescence,  and  the  oil  which  rises  to  the  t^urfnco 
Bolidilies  on  cooling,  in  a  cry^tallino  niae^  consisting  of  corbonato  of  amyl 
and  sal-ammoniac.     (Medlock.) 

C"H"C10<  +  2Na*  -  C«NH'»0*  +  NH^Cl  (Medlock). 

Valerate  of  Methyl. 

H.  Kopp.    (1845,)    Anru  Pkarm,  55,  i%5.^Pogg.  72,  287. 

Pjrparafioii.  4  pts.  of  valerate  of  soda  are  distilled  with  4  pts.  of 
wood-spirit  and  3  pts.  of  oil  of  vitriol,  with  ono  cobobatiou;  the  distillate 
shaken  up  with  milk  of  lime;  repeatedly  dehydrated  over  chloride  uf  cal- 
ciam;  rectified  after  decautAtion  therefomi;  and  again  rectified  with  a 
fresh  receiver,  the  portion  which  distils  over  between  1)4°  and  M5°,  with 
a  platinum  wire  immersed  in  the  liquid,  being  collected  apart. 

Prop^rtien.  Transparent,  colourless  liquid  of  sp.  gr.  0*8869  at  15°; 
boiling  at  116*2''  with  platinum  wire  immersed,  and  having  a  strong 
urumatic  odour  like  wood-spirit  and  valerian,     (^opp.) 

Kopp. 

12  C   72    ....    62-07     61-20 

12  H  ...^ 12     ....     10-34     10*33 

A  O  32       ..     27*59     28-47 


Ci3H"0*. „.  116     ..  lOOOO 


100*00 


Cyanide  of  Amyl. 

Balabd.  (1844.)     N,  Ann.  Chim.  Phyt.  12,   294;  also  J.  pr,  Cft^m. 

34,  136. 

Fbankland  &  KoLBE.  Ann.  Pharrn.  C5,  297- 

Brazier  Jc  Gossletu.  Ann.  Pharm.  75,  251. 

Cjfcnamyl,  Cyanmylqfer,  Ether  cyanh^dramf^lique. 

Formed:     1.  By  heating  cyanide  of  potassium  with  amylosulpbate  at 
potassium: 

C^NK  +  C"»IP'KOS,2SO'  =  C"NI1"  +  2(KO,SO'). 

V  2 


2.  By  lionting  cyanide  of  potassium  with  chloride  of  ftmyl,  chlont 
]K)t&B8iuiu  being  separalod  at  the  same  time: 

CNK  +  C»H»Ci  =  C"NH"  +  KCL 

3.  By  heating  ryanide  of  putassium  with  oxalate  of  amyl: 

ZC^NK  +  C='n^*0»  «  2C»=Nn'»  +  C'K'a"  CBalard). 

An  intimate  mixture  of  cyanide  of  potasainm  and  aniylosulphale  of 
potosaium  in  c<|Uftl  numbers  at  atoms  is  tlistilled^  aud  the  distillate  ahaJcea 
up  several  times  with  wntor,  then  dried  over  chlorido  of  calcinm,  aad 
rectified.    (Frankland  and  Kolbe.) 

Thin  liqnid  of  sp.  gr.  0  800  at  20**;  boiling  steadily  at  146^;  hAnng 
n  vapour  density  of  3'33J,  and  a  pcculi:ir,  not  very  unpleaeant  odoor- 
(Frankland  &c  Kolbe.) 
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Cyanide  of  amyl  \h  decomposed  by  boiling  with  aqoeous,  and  mor« 
quickly  with  alcoholic  {»otaab,  yielding  ammonia  and  caproate  of  potecb: 

C»NH"  +  3H0  +  KO  -  CJIIXKO*  +  \H*. 

With  potasaiam,  it  yields,  together  with  gas«ODs  pro<lucts»  an  alkaloid 
corresponding  to  cyanethinc.   ^Modlock,  Anii.  Phtrm.  69,  229.) 

Ft   dififiolves   sparingly  iu  water,   and   in  all  proportions  in   dUoltoi, 
(Frankland  &  Kolbe.) 


Sulpbocyanide  of  Amyl. 
C'NH^'S'  =  C'*'H",C'i\HSM 

0.  Hekrt.  (1849.)  N.  Ann.  Chim.  Phyt,  25.  246;  also  N.  J.  Pharwt,  14. 

248;  aliio  J.  pr.  Chnn,  46,  101. 
Mbdu)ck.     Chtvu  Soc.  Qh,J.  I,  373;  Ann.  Pkarm,  69,  222. 

Formation  and  Prrparaiim,  I.  Crystallised  amylosolphatfl  and 
enritallised  flulpht>cyanide  of  poUuufium  iu  about  equal  volumeci,  are  di«- 
tifled  together  in  a  largo  retort  with  a  cooled  receiver;  the  yellow  oil 
uhioh   passes   over  aeparaiod   from   tho  wator,  dried  over   chloride  of 
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oy 


calcium,  and  rectified;  and  thiji  treatment  witli  oblorido  of  coloium  aud 
rectifiontiou  repeated  several  times  (Henry): 

CWH"KO=,2S03  +  r-'NKS'  «  C"NH"S*  +  2(KO,SO»J. 

2.  Wheu  an  iutimato  mixture  of  2  pU.  amylosuljdiate  of  linio  and  1  pi. 
of  sulphoc^anide  of  potassium  —  whioli,  to  avoid  violent  intumeecence, 
ninst  6e  dried  as  completely  as  possible  —  is  distilled  iu  a  retort  of  twice 
the  capacity  of  the  mixtare,  there  is  obtained^  after  a  small  qaantity  uf 
water  having  a  very  peculiar  odour  has  paseed  over,  a  yellow  oil  haviiij^ 
the  same  oHonr.  Tbis  oil  is  dieatilled  with  water;  removed  with  tlio 
pi^ttc;  dried  over  chloride  of  calcium,  which  withdraws  tlio  last  quan- 
tities of  water  with  difficulty,  and  dissolves  somewhat  abundantly;  and 
rectified,  the  boiling  i>oint  rising  from  160'  to  195^,  from  which  point 
upwards  the  greater  part  is  to  bo  di&lilled  into  a  fresh  receiver.  Ihis 
last  portion,  agaiu  subjected  to  fractional  rectification,  yields  the  pmc 
Bulphocyanide  of  amyl,  boiling  at  197".    (Medlock.) 

Propertiffs.  Tbin  colourlcsa  liquid.  (Henry.)  Pale  yellow  oil,  boiling 
steadily  at  197 ^  (iMedlock.)  it  begins  to  boil  ot  170",  ihc  greater  portiLii 
pMslng  OTcr  between  190°  and  210",  but  the  rnnainder  not  till  the  temptTiiture  rises  tu 
860";  the  oil  which  passes  over  after  repeated  rectification  between  210°  and  240"  has  k 
danntf  of  0-905  at  20".  ^Henry.)    Has  a  pungent  alliaceous  odour.    (Henry.) 
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5G-86 

8-81 


Medlock. 
,     55-69 
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8-96 


100-00 


The  ether  analysed  by  Henry  was  colleeted  bbtwcen  195°  and  210°. 

DecompoaitioH.  Moderately  strong  nitric  acid  acts  violently  on  tho 
compound,  giving  ofi"  nitrous  vajjours,  nilrogeu  gas  and  carhunic  acid, 
and  fi'rniing  ainylnHulphurous  acid  together  with  a  small  t^uautity  of 
dolphuric  icid.     (Henry;  Medlock.) 


Acetate  of  Amyl. 
C"H'*0'  =  C"H"0,C*H'0='. 

CAHOtTRS.  (1840.)  Ann.  Chim.  Phyt.  75, 193;  also  Ann.  Pharm.  37, 167; 

ahoy.  -pr.  Chfm.  22»  171. 
Hbrman.n  Kopp,    Ann,  Pluirnu  55, 167. 


Amydc  Acetate,  Esn^savrtt  Amyfoayd,  Ktsiff'tnylfMiert  Actlate  d* Arnylitu.—- 
The  so  .called  peer  oil  used  in  perfumery  oonaiata  of  tbia  ether.  (A.  W.  Hofmann, 
AnH.P/iarm.  81.  87) 

Formation.  This  compound  is  produced  even  by  leaving  a  mixture  of 
fusel-oil  and  moderately  strong  acetic  acid  to  stand  for  several  days. 
(Dobereiiier.) 
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J*7-epaiali&H.  2  pU.  of  aoeUte  of  puUali  are  diatilled  vitU  1  pt.  of  fusel- 
oil  and  1  pt  oil  of  vitriol;  the  Jistillale  washed  with  water  containinff 
potash,  dried  over  chloride  of  calcium,  and  rectified  over  uxide  of  Wad 
(CahourB.) — 2.  The  difilillate  obtained  from  3  pts.  of  dehydrated  acetate 
of  lead,  I  pt.  of  fust'l-oil  aud  1  part  oil  of  vitriul,  is  shaken  up  with  uitk 
of  lime,  dehydrated  over  chloride  of  calcium  and  rectified,  the  email 
portion  which  passes  over  below  133'^  aud  becomes  turbid  when  mixed 
with  water,  and  that  also  which  distils  above  140°,  being  set  aside.  InUtt 
retort  there  rcmaini  a  turbid  liquid,  amounting  to  {  of  the  whole,  which  depooli 
erysUlUne  tpangln  and  beoomes  clear.     (Kopp.) 

Properties.  Transparent,  colourless  liquid,  lighter  than  water  (Ca- 
hours),  of  ffp.  gr.  0-8572  at  2l^  (Kopp.)  Boils  at  125"  (Cabonr»);  with 
a  platinnm-wiro  immersed  in  it,  it  boils  constantly  at  183*3^  under  a 
pressure  of  27"  8'".  (Kopp.)  Vaponr  density  =  4-458.  Odour,  ethereal 
and  aromatic,  somewhat  like  that  of  acetate  of  ethyl.    (Cahours.) 
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Deeompontitms,  1.  Well  dried  acetate  of  amyl  absorbs  chlorine  ^as 
passed  through  it,  becoming  healed  thereby,  and.  when  treated  with 
chlorioo  at  lOU",  as  long  as  hydrochloric  ncid  continues  to  escape,  is  con- 
verted into  chloracetate  of  amyl,  C^CH"©',  which,  by  the  action  of 
chlorine  in  sunt^hine,  is  converted  into  a  higher  chlorine-compound.  — 
2.  It  is  not  coloured  by  uil  of  vitriol  in  the  cold,  but  when  heated  thero- 
with,  it  becomes  reddish  yellow,  then  black,  and  gives  ofT  sulpharons 
acid. —  3.  It  is  decomposed  very  slowly  by  aqueous,  biitquickJy  by  alco- 
holic potash,  into  acetate  of  potash  and  fuset-oil.  (Caliours.) 

C&Jtibinatiom.     Insoluble  in  water,  hot  dissolves  in  alcoJiol,  ether,  and 
fiutel-oil.     (Cahours.) 


Chloracetate  of  Amyl 
C'*ct'll"0*  =  C'»H»O.C*crao». 

CAHouKa  (1840.)  Ann.  Ciitn.  Phyu  79,  193. 

Chtor^Uifft  ttnpnum  A  msftoxjul,  Cklorfwifmytemlwr,  Acetate  tTAmpthteekit 

Preparatum.     Dry  chlorine  gas   it  paased  through  well  dried  ac<:lal 
of  amyl,  firvt    at  the   ordinary   temperature,  then  at   100'',  a«  loof 
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hydrooUorio  acid  gM  oontioaes  to  be  evolved;  and  the  product  washed 
with  aqoeons  carbonate  of  soda,  then  with  a  large  qnantity  of  pure  water, 
and  dried  in  vacuo  over  oil  of  vitriol. 

Properties.  Thin  colourless  oil,  heavier  than  water  and  having  an 
agreeable  odour. 

Caboort. 
14  C    84-0     ....     42-26     ....     42*26 

2  CI 70-8     ....     35-61     ....     3529 

12  H  12*0     ....       6*03    ....      607 

4  0  ^...     32*0    ....     1610     .,.     16-38 

C'*C1»H"0*    198-8     ....  10000     ....  100-00 

Decompoaitioru,  1.  Cbloracetate  of  amyl  assumes  a  strong  yellow 
colour  at  150°,  and  decomposes  completely  when  distilled. —  2.  When 
exposed  for  some  time  to  the  sun  in  a  bottle  filled  with  chlorine-gas,  it 
does  not  thicken,  but  deposits  small  needles,  and  in  the  end  is  probably 
converted  wholly  into  C"C1**0*.  ^Cahours.) 

It  is  insoluble  in  water,  but  dissolves  in  alcohol  and  still  more  readily 
in  ether.    (Cahours.) 


Valerate  of  Ethyl. 
C»H"0*  =  C*H»0,C»H»0». 

Otto.  (1838.)  Ann,  Phan/L  25,  62;  27,  225. 
H.  Kopp.     Ann.  Pharttu  55^  187. 

Valerianic  tthtr,  Baldrian-vinetter, 

Preparation,  8  pta.  of  valerate  of  soda  are  distilled  with  10  pta.  of 
88  percent,  alcohol  and  5  pt&  oil  of  vitriol;  the  resnlting  valerate  of 
ethyl,  a  portion  of  which  separates  from  the  distillate  only  on  addition 
of  water,  washed  with  dilute  carbonate  of  soda,  then  with  pure  water, 
dehydrated  over  chloride  of  calcium,  decanted,  and  distilled  with  a 
platinum-wire  immersed  in  it;  and  the  portion  which  distils  at  ISS*^ 
collected  apart    (Kopp.) 

Properties.  Transparent,  colourless  liquid,  of  sp.  gr.  O'Sd-l  at  13° 
(Otto);  0-8659  at  18°  (Kopp);  0*869  at  14°  (Berthelot,  A^.  Ann.  Chim. 
Phijs.  41,  254);  0-870  at  13*5°.  melffs.)  Boils  at  133*5°  (^Otto);  at 
]332°,  with  platinum-wire  immersea  (Kopp);  at  131*5°,  with  tne  bar.  at 
325-7°  mm.  (Delffs);  between  133  and  134°.  (Berthelot.)  Vapour- 
density  4*558.  Odour  penetrating,  like  fruit  and  valerian.  (Otto.) 
Index  of  refraction  for  the  red  ray,  1  '3904.  (Delffs,  y.  Jahrh.  Jrharm. 

1. 1.) 
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C'vspoar. 
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Bertbelot'a  prodact  wm  prepared  with  Tolerianic  acid  obtabcd  from  dolplun-oil. 

Decompo^iom.  Strong;  nmnionta  decomywscs  >*a.1erate  of  etUyl  in  a 
fow  weeks,  into  vaJeramido  and  alcohol.  (Dumas,  Malagutt  &  Leblaocj 
Dessaignes  &  Cliautard): 


Oxalate  of  Amyl. 
C«H"0*  =  2C"H'iO,C*0\ 

BAi..\nT>.     (1844.)    .V.  Ann.  Chim.  Fhys,  12,  309;   alao  J.  pr.  Chan. 

34,  137. 
Cahours.    N,  Awu  Chim.  Phyt.  19,351. 

Oxattauret  Amyloryd^  tyxal-myUtl^r^  Btker  amiamyliqve. 

rrrparatioii.  1,  When  fusel- oil  is  heated  with  a  lar^  exceu  of 
crystallitiod  oxalic  nc'td,  two  hiyers  are  fonne<l,  ihu  lower  couaisltag  of 
a'|UCOits  oxalic  acid,  aud  the  u|»i>or  of  un  oil  which  smelU  like  bugn,  ami 
dc|}Osita  oxalic  acid  on  cooling.  On  distilling  this  oil,  collecting  apart 
the  portion  which  goes  over  at  262°,  aud  rectifying  this  portion  with  tJia 
same  precaution,  tho  pure  oxalate  of  amyl  is  obtained.  (Dalanl.)  — 
2,  When  perchloroxalntc  of  methyl  (ix,  176),  is  decomposed  by  fuseboil, 
oxalate  of  amyl  is  obtained  together  with  the  perchloro-furmiate  (p.  ) 
(C  aboard.) 

ProprrtUt,  Colonrle&i  liquid  boiling  at  262°  (200*^  according  to 
Cahoum),  having  a  vapour-denaitj  of  8'4j  and  a  strong  odour  of  bttga. 
(Bahird.) 
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DeeornDotUioM.     1.  Oxalate  of   amyl   is  decomposed   by  water  and 
more  quicKly  by  aqaeoas  fixed  alkalis,  into  fuscl-oil  and  oxalic  acid. — 

2.  With  dry  anunoniaoal  gas,  it  yields  oxamyleno  and  fnsel-oil  : 

C?*H"0*  ♦  NH*  -  C'NH'H)'  +  C"U"0». 

3.  With  aqucoas  ammouia  it  is  converted  into  oxamido  and  fusel-oil  : 
CHSO"  +  2NH*  m  C'NHi'O*  i   aC'^H'-O*. 
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4.  With  cyanide  of  potassium,  it  yields  oxalate  of  potasU  and  cyanide  of 
amyl: 

(?'H»0»  +  2CNK  -  C^K?0«  +  2C'»NH"  (Balard). 


Amylozalic  Acid. 
C'*H»0»  =  C"H"0»,C*0*. 

Balabd.    (1844.)    N,  Ann,   Chim.  Phys.  12,  309;   also  J.  pr,  Ckem. 
34,  137. 

Oxamylie  aeidt  Oxalamylie  acid. 

When  the  oil  obtained  by  beating  fusel-oil  with  excess  of  crystallised 
oxalic  acid  (vid.  wp.),  is  saturated  with  carbonate  of  lime  after  being  sepa- 
rated from  the  watery  layer,  the  liquid  yields  by  evaporation,  crystallised 
amyloxalate  of  lime,  from  which  the  otner  salts  may  be  prepared. 

Amyloxalate  of  Fotcuh. —  Obtained  by  precipitating  the  Ume-salt  with 
carbonate  of  potash,  and  evaporating  the  filtrate.  Needles  unctuous  to 
the  touch  and  baring  a  pearly  lustre. 

Amyloxalate  of  Lime, — Rectangular  laminae,  which,  when  heated  to  100° 
in  a  current  of  air,  or  after  solution  tu  water,  are  resolved  into  fusel-oil, 
oxalate  of  lime  and  free  oxalic  acid;  they  dissolve  more  readily  in  hot 
than  in  cold  water. 

Crjfitalt.  Balard. 
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Amyloxalate  of  Silver.  —  By  mixing  the  lime-salt  with  a  solution  of 
silver,  the  silver-salt  is  obtained  in  anhydrous  laminae,  which  are 
unctuous  to  the  touch,  have  a  pearly  lustre,  dissolve  sparingly  in  water, 
and  decompose  by  keeping  into  oxalate  of  silver,  free  oxalic  acid,  and  a 
substance  which  cannot  be  fusel-oil,  as  there  is  not  enough  water  to 
produce  it.     (Balard.) 

CryttaU.  Balard. 

14C..« - 84  ....  31-46  ....  30-2 

11  H  11  ....  4-12  ....  ■  3-9 

Ag  108  ....  40-45  ....  39-6 

8  O  64  ....  23-97  ....  26-3 

C»H»AgO» 267  ...  10000  „..  1000 
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AMYLBNb  :  PKIMARY   NUCLEUS  C 


Allophanate  of  Amyl.  t 
C»N»H»0«  =  C"H"0,C*N'H»0».   t 


LiEBlo.    (1846.)     Ann.  Pharm.  57,  128. 
SCULIEPER.     Ann.  Pharm.  5.9,  21. 
RiECKHKR.     Jahrb.  pr.  Pharm.  14,  I. 
Wdbtz.     Compt.  rend.  29,  186.  * 

C^anurtiU  ^  Amy!,  Cymnsaure*  AmytMfd,  AUofih^m-myhtttr. 

Formation  and  P repartition.  1.  When  tho  vapour  of  cyanic  acid 
evolved  from  houtcJ  cyanuric  acid  \a  paaseti  intn  anhydrous  fusel-oil, 
rrytttals  of  tlii?  compound  ether  are  obtained  and  may  bo  purifiid  by 
oi^-HtalliBation  from  water.  (Liebig.^  Fusel-oil  absorbs  the  vapour  of 
oyanic  acid,  with  great  evntution  of  heat,  becomes  viscid,  and  depositi 
lamins,  in  consequence  of  which  it  solidifies  to  a  stiff  ma^a  on  co<dinff. 
This  maas  is  boiled  with  water,  which  is  rcnewc<l  from  time  to  time,  till 
tho  odiiur  of  fusel-uil  is  no  longer  perceptible,  then  filtered  from  tb« 
oyamelide  (ix,  462),  into  which  part  of  the  c^'aoio  actd  has  been  convertad, 
aud  left  to  crystallise  by  cooling.  (Schlieper.) — 2.  Cyanate  of  potaak 
is  distilled  with  amylutiuJphato  of  potash.  (Wurts.)  [U  not  the  Miditioa  rf 
■ulpburic  acid  necctmry  ?]  ~ 

Properties.    Snow-white,  naoreous,  bulky  Acalef,  unctnoQs  to  (he  torn 
(Schlieper);    deceptively   liku    leuciu.      (Liebi^^)      Mclt«    when    gently 
htiated,  and  snblimes  botweou  two  watch-glasses,  even  at  100%  in  shiDiu 
kmimD.     Destitute  of  tanto  and  "  -     «    -  -  .. 

(Schlieper.) 


soioll ;    neutral    to    vegetable  coI<»ai& 


SchlirpcT. 

Rieckber. 

UC —    84     .... 

48-28 

....     48-62 

2N....»^ ^.,     28     .... 

26-09 

..      16-36 

...     18-08 

UH „..    14    .... 

BOS 

....       808 

$0 . 48    .... 

27*&8 

....     26*94 

C'-N'H'*0<  174     .... 

100*00 

....  10000 

rvgartl*  tW  body  u  ■  oonipoand  of  3  At.  amylic  rcber  with  2  At. 
cmnarieaoid  -  3C'"H»0  +  2toVll>Os )  but  itj  aiulog;  iritfa  aUophmAAte  of  mtkjl 
(a,  268)  la  quite  anmiittkabltf. 

Dffftmp6Mitian».  1.  The  elher  when  heated  above  its  melting  point, 
boils,  gives  olfa  Urge  quantity  of  amylio  alcohol,  and  leaves  a  cryatalliiM 
residue  of  pnro  cyanuric  acid  : 

3C'*Nni'*o«  -  ac-H'ny  +  2C*n>h'o*. 

2.  When  distilled  with  auacons  alkalis,  it  rea<lity  givM  off  fusel-t>il. 
(Kchlieper.)  By  hot  potash-eoluliou  it  is  converted  into  carhocatc  of 
potash,  amylaming  [and  ammonia].     (Wurti): 

C'*.Vll»()«  +  4KO  +  2HO  »  <(KO.C()»)  +  C»"XH"  +  NH». 

It  is  not  decomposed  by  rlilorine,  bromine,  nitric  acid,  antphnretted 
hvdrogen,  or  ammonia     (Schli«p«r.) 
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Combinatums,  The  ether  is  not  wetted  or  dissolved  by  cold  water, 
bat  dissolves  readily  in  hot  water;  the  saturated  solution  becomes  covered 
with  an  irridescent  film,  and  on  cooling  deposits  the  ether  in  large  flakes 
and  needles,  which  assume  the  scaly  aspect  when  dry.     (Sohlieper.) 

The  aqueous  solution  does  not  precipitate  any  metallic  salt. 
(Schlieper.) 

Allophanate  of  amyl  dissolves  Twth  tolerable  facility  in  vinic  ether 
(whereby  it  is  distinguished  from  leucin)  (Liebig);  also  in  alcohol,  whence 
it  is  precipitated  by  water.     (Schlieper.) 


If'    Monovalerin. 

Berthelot.     iV.  Ann.  Chim.  Fhys.  41,  254. 
Mowiphocenin. 

Formed  by  the  action  of  valerianic  acid  npon  glycerine  In  excess  at  a 
high  temperature: 

CWH»»CH  +  C«H»0»  =  C»H»«0«  +  2HO. 

A  mixture  of  the  strongest  valerianic  acid  and  excess  of  glycerine  is 
heated  to  200°  in  a  sealed  tube  for  three  hours;  the  mixture  when  cold, 
supersaturated  with  carbonate  of  potash;  a  small  quantity  of  caustic  potash 
then  added;  the  liquid  shaken  up  with  animal  charcoal;  the  filtrate  evapo- 
rated over  the  water-bath;  and  the  residue  dried  in  vacuo  on  a  strongly 
heated  sand-bath. 

Oily,  neutral,  odorous  liquid,  of  sp.  gr.  1*100  at  16°. 

Berthelot. 


16  C    

16  H    , 

...    96    .. 
..„     16    .. 

....     64    .. 

..     64-5     ... 
..      9-1     ..., 
..     36-4     .... 

52-2     ., 

9-1     .. 

387     ., 

,..     53-3     . 
...       9-2     . 
..     37-5     . 

...     526 

...      8-6 

8  0    

...     38-8 

C»H«08  .... 

....  176     . 

...  1000    ... 

100-0     . 

...  1000    . 

...  1000 

Hetmineric  with  bntjrric  add. 

Decomposed  in  a  few  hours  at  ordinary  temperatures  by  hydrochloric 
acid  and  alcohol,  yielding  glycerine  and  valerate  of  ethyl. 

1  vol.  monovalerin  treated  with  i  vol.  water  forms  a  limpid  mixture, 
another  \  vol.  water  causes  the  valerin  to  separate  out  in  a  mass;  8  or  10 
vol.  water  produce  the  same  precipitation.  With  100  times  its  volume 
of  water,  monovalerin  forms  a  solution  or  rather  an  emulsion. 

A  Tslerin  is  also  obtained  by  heating  a  mixture  of  gljcerine  and  valerianto  acid  to; 
IOC"  in  an  atmosphere  of  hydrochloric  acid  gas.  The  product  contains  cblorfaydrin. 
(Berthelot.) 
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%    Bivalerin. 
C«H«0»  =  C«H''0»XC"H^O«)*  =  C"!  ((;„}[|q,^,  j  0*. 

Beathzlot.     N.  Ann.  Chim.  Phyt^  41,  25a. 

Dicaltrin,  Dijthuernin. 

Propareil  by  heating  to  275°  a  niixtnre  of  glycerine  and  Talerwnio 
acid  slightly  diluted  with  water,  and  treating  the  product  a«  in  iho 
preparation  of  monovalerin. 

[2CWH«'0*  +  C«H»06  -  C^H^QW  +  4H0]. 

Oily  neutral  liquid,  of  ep.  gr.  1*059  at  16°.  Haa  a  disagreeable  odour 
like  that  of  Hsh-oil,  and  a  hitter  aromatic  taste.  Solidi6e6  at— 40^ 
becomiug  sGiui'Sofl  but  retaining  its  transparency. 

Berthclol. 

2C  C    IJG      .       00*0     ....     55*6     ...     S5-2 

24  11  24     ....       9-2     ....       9-9     ....       95 

10  O  SO     ....     30-8     .        34-5     .        353 

C»H**0»    ...  260     ....  1000  1000    ...    lOO-O 

[Bcrtkelot  yirn  the  forrouU  CU*0'',  which  ccrUinly  ftftco  much  belto'  whh 
hift  oualysU,  retiuiritig  5ti-|  C  nnd  9*4  H.  Ilie  formuU  above  given  ii  Uowcrer  raturb 
more  [irobabLc  (ice  iz»  491) ;  most  probably  the  mbttAnce  analysed  by  Bcrtliclot  km 
irupure.] 

Bivalerin  is  decomposed  by  baryta,  yielding  Talerato  of  baryta. — 
Treated  with  hydrochloric  acid  and  atcobol  at  ordinary  tcniperature»,  it  U 
decomposed,  yielding  glycerine  and  valerate  of  eth^d,  —  The  same  pro- 
tlacU  of  decomposition  are  obtjiined  by  heating  a  solution  of  bivalerin  in 
alcohol  to  100^  for  63  hours.  The  formation  of  valerianic  ether  takes  plac« 
eren  on  exposing  the  alcoholic  solution  to  the  air  at  ordinary  tempcro' 
lures;  in  a  closed  vessel,  only  trac'es  of  decomposition  are  oMerved. — 
Water,  acetic  acid  Aud  nqiicoU8  hydrochluric  acid,  heated  to  100°  with 
bivalerin  for  (13  hours,  decompose  it  with  reproduction  of  valemnic  acidj 
with  water,  this  elfect  takes  place  iu  a  slight  degree  only;  but  nith  hydro- 
chloric acid,  it  is  conhidcrable.  —  Ammonia  slowly  changes  bivalerio  into 
crystallised  valei'aniide. 

1  vol.  bivalerin  and  ^  vul.  water  do  not  form  ii  limpid  mixture; 
6  to  10  vol.  water  form  a  very  instable  emulsion  from  which  the  biTalerin 
separates  in  a  mo^s,  which  is  not  dis.H>lved,  vtod  by  the  gradual  addition 
of  a  lai;ge  t^uautity  of  water.     (BertheluL) 


U    Trivaleiin, 
C-H-O"  =  C*H*0\(C"H-07  =  C*  {  ^c«h!o»)*  }  ^*' 

BgnaUiOT.     N,  Ann.  Chim.  Phy$,  41,  357. 
TV^Amchu* 


I 

i 


DELPillNIN. 
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Obtained  by  beating  to  220"^  for  oight  hour^f  a  mixtare  of  Kiralerin 
with  8  to  10  times  its  weiglit  of  valerianic  acid: 

3C*"HW0*  +  CH^O'*  =  C^H^QO  +  6HO, 

Oily,  neutral  liquid  having  a  faint  disagreeable  odour.  Treated  at 
ordinary  temperatures  with  hydrochloric  acid  and  alcohol,  it  is  resolved 
in  two  days  into  glycerine  and  valerate  of  ethyl.  —  It  is  insoluble  in 
water,  but  soluble  in  alcohol  and  in  etber. 


I 


36  C  

32  H „. 

12  0 

216    , 

32     . 

96     . 

..     62 -fi 
..      9-3 

.     27-9 

BertheloC 

...       9-0 
..     294 

(^H^O"  

344     . 

..  100-0 

...  100-0 

The  ralerine,  when  exposed  to  the  air,  become  completely  acidified  in 
the  coarse  of  a  few  weeks,  acquiring  the  odour  of  valerianic  acid.  The 
elimination  of  this  acid  is  not  duo  to  oxidation;  for  bivalerin  and  mono- 
valerin  placed  in  an  atmosphere  of  moiut  oxygen  fur  2j  nionth»,  absorb 
but  very  small  quantities  of  it;  it  is  only  when  the  liquid  is  in  contact 
with  brass  filings,  that  the  absorption  becomes  perceptible.  It  then 
amount*  to  about  2  per  cent  of  the  weight  of  the  oil.     (Bortholot)     ^. 


t 


Delphiuin  or  Fhoceain. 
C"H"0"  ?  =  e'H*0^4C"H»0*.    ? 


CnETBErL.  (1818.)  Ann.  Chim,  Thya.  22/374.  —  Hech^rch^i  ittr  ff$  corps 
ffras.  190,  287  and  467. 

Baldrianfetf,  Drlphinfeft,  PAocSitlne.^Vound  in  the  oil  of  DdpliiflUS 
globic(fp9,  D,  phocma  and  D.  mar</ina(iu;  not  yet  obtained  in  the  pure 
state,  the  olein  not  having  been  completely  separated. 

Preparation.  100  pte.  of  dolphin-oil  are  dissolved  in  90  pts.  of  warm 
alcohol  of  ap.  gr.  0*797;  the  solution  decanted  from  the  oil  which  is  pre- 
cipitated on  cooling,  and  diaiilted  with  water;  the  oil  which  remains  in 
the  retort,  and  consists  of  a  mixture  of  dolphinin  and  olein,  separated 
from  the  watery  liquid,  and  treated  with  cold  dilute  alcohol;  aud  the 
alcohol  evaporated,  after  Iho  eoluiion  has  been  separated  from  the  undis- 
solved  olein. 

Propcttift.  Oil  very  mobile  at  17"";  of  sp.  gr.  0-954  [0048  (Berthe- 
lot)];  having  a  faint,  peculiar,  somewhat  ethereal  odour  Uko  that  of  vulo- 
riauic  acid;  not  reddening  litmus.     [Boiling  point  ^258°  (Bortbelot).] 

Df compositions,     1 .     The   alcoholic   solution    diluted   with   a   largo 

?uautity  of  water,  and  diutillod,  leaves  delphinin  which  rctldens  litmus, 
rom  containing  free  valerianic  aoid.  The  fat,  when  exposed  to  warm 
air,  likewise  acquires  tbo  power  of  reddening  litmus,  and  a  strong 
odour  proceeding  from  the  liboiutod  valerianic  acid.  —  2.  Dolphinlu 
heated  to  100"  with  an  etjiial  quiintity  of  oil  of  vitriol,  and  then  It-ft  to 
itself,  gives  off,  after  a  week,  the  odour  of  valerianic  and  sulphurous  acid; 
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mUed  to  it  takes  «p  ff&tpfcnicL  «tttfliiig.lju.iM,  aad  TslsiiBie  acid, 
mad  glTcerise.  asd  LesTes  aa  oclj  KtxtKrv  «f  Taleriaaie  Md,  Aie  add. 
aiui  a  soaU  qoazidn'  ot'  luiaafKrciieti  £»£.  —  3.  A  hoMlicd  parte  of 
dfrlphl&in  sapocined  VicK  p^Ci^  Ti«U  ZS  pes.  TalcriaBtc  acid,  59  pta. 
oleic  add,  and  15  pu.  of  g{Toeriai& 

%.  100  pAs.  of  tke  oil  of  tbe  cowbob  porpaiae  (Ae^pAuni*  pMoeen) 
«ponified  with  bftryti.  Ti'>Id«i  $2-3  p«a.  of  fixed  fatty  acids^  16-0  pta. 
phoeeuate  (raleiaiej  of  banrta^  and  140  glTcerine.  or  C'7  pta.  glycerine 
to  10-0  pt&  Takrknic  a^id  C'-^H^Of.' 'Tb*  sumt  oU  treated  with 
alcohol  yielded  soceesirely  three  oilf.  coataining  respcctirely  4*4  pta., 
4'4  pu.  and  51  pu.  elyc«rice  to  10  pi$.  T^^rianic  acid.  The  first  of  these 
three  oils  when  a^aio  treated  with  alcobot  yielded  a  new  liquid  (phooenin) 
coDtainiDg  '2-7  pt&  glycerine  to  10  pes.  of  raleriaoic  acid.  (CheTreoL) 
The  od  of  Ddpkmui' ^^icep*  was  found  to  eontaio,  besides  fixed  btty 
acids  and  ethal,  59  pts.  glycerine  to  lO-O  Taleriaaic  acid.  Now  for 
10  pta.  of  Talerianic  acid,  nonoraleriii  cootaias  9*0  pta.,  biTateria 
4-5  pts.,  and  trivrlerin  3*0  pta.  of  glycenae.  Heace  it  appeara  that 
phocenin  is  intermediate  in  compo&iuon  between  the  artificial  Talerinaf 
and  may  therefore  be  regarded  as  a  mixtare  of  theai — a  eoaelusioa 
fiirther  wanvited  by  its  separation  into  vaimc  acid  aad  glyewiae  by 
saponification.     (Berthelot.)     **. 

CombinatiMu.     Diseolres  abondaDtly  in  hot  alcohol     {CheTieiiL) 


Yalerone. 

C"H"0»  =  C*H»0*,C»H». 

Lowio.    (1837.)     Pogg.  42,212. 

Prtparatwn.  Valerianic  acid  is  caniioasly  heated  in  a  distillatoiy 
apparatas  with  excess  of  lime,  and  the  distillate  porified  by  rectification 
orer  fresh  lime. 

Propertia.  Colonrless,  rery  thin  liqnid,  lighter  than  water,  boiling 
nndi  below  100°,  having  an  agreeably  ethereal  odoor  like  Talerianic  acidi 
ft  eooling  ethereal  taste,  and  perfectly  neatraL 

L6wig. 

18  C 108     ...     76-06     ...     75-35 

18  H  18     ...     12-67      ...     12-40 

20  16     ....     U-27     ....     12-24 

C"H»0»    142     .      100-00     ....   10000 

Dwompositions,  1.  Valorone  bums  with  a  very  smoky  flame  — 
1.  It  becomes  less  heated  than  acetone  by  contact  with  potassium,  and 
the  maM9  forpied  tlierewith  separate-',  on  addition  of  water,  an  oil  which 
exhibits  similar  properties  to  that  obtained  with  acetone  (ix,  15,  16) 
(Uwig.) 

■aecl  (Compl.  rend.  21.  905)  rvganlf  Ltiwig's  Tulerone  u  a  mixtare  of  a  irery 
latity  of  nlerone  with  a  tery  luf«  qaantity  of  valenil. 
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T  Valeracetone. 
C"H»0»  =  C"H»0»,C»H»  =  ^H*0*,C»H» 

Williamson.     Chem.  Soc.  Qu.  J.  4,  238. 

Formed  by  distilling  a  mixture  of  acetate  of  soda  [or  potash]  and 
valerate  of  potash  in  equal  numbers  of  atoms: 

C*H»KO*  +  CWH^KO^  =  CJ3H»0»  +  2(KO,CO»). 

The  salts  were  dissolved  in  water,  and  evaporated  to  dryness,  the  mixture 
distilled  in  a  retort;  the  oily  di^^tillate  shaken  up  with  aqueous  potash  to 
remove  undecomposed  acids,  and  after  separation  from  the  potash,  distilled 
with  the  thermometer.  By  uniting  the  products  of  several  distillations,  a 
liquid  was  obtained,  boilin;;  with  perfect  regularity  at  120°,  and  consti- 
tating  nearly  two-thirds  of  the  entire  distillate: 

WiUiamsoD. 

12  C    72    ....     72    ....     71*38 

12  H    12     ....     12     ....     1212 

20    16     ....     16     ....     16-50 

C»H"0» 100     ....  100     ....  100-00 

[May  be  regarded  M  ^^g,      |  or  ^^^     |]. 


If  Amylomalic  Acid. 
0»H»CP  =  C*»H»0»,C»HH)*  =  C"H»0,HO,C*H*0«. 

E.  Breunlin.     Ann.  Pharm,  91,  323. 

Malamylic  aeid^  Amyldj^ftlsaurt. 

When  1  Ai  fusel-oil  and  1  At  malic  acid  are  digested  together  for 
some  time  at  120°,  the  malic  acid  gradually  dissolves;  the  odour  of  the 
fosel-oil  disappears;  and  the  product,  which  is  a  viscid  symp  while  hot, 
solidifies  on  cooling  in  a  white  crystalline  mass  of  the  hydrated  acid, 
which  is  soft  and  unctuous  to  the  touch,  melts  at  a  gentle  heat,  and  dis- 
solves readily  in  water,  alcohol  and  ether. 

Amylomalate  of  Amm&nia.  Obtained  by  decomposing  the  lirae-salt 
with  carbonate  of  ammonia.  Crystallizes  only  from  a  dilute  alcoholic 
solution,  in  long  needles  united  in  concentric  groups  and  having  a 
diamond  lustre. 


NH*0    

,..    26 

...     79 
,..  116 

....     11-76 
....     35-75 
...     5249 

Breanlin. 
....     11-74 

C»H"0 

CH*0» .., 

NH*O.C«»H"0,C?H*0»  .. 

..  221 

....   100-00 
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AMYLEKE.  PWMAJIY  NUCLEUS  CH". 


The  Pai<uk  and  SoJa^^elU  do  not  orystallise^  either  from  aqaeooA 
from  alcoholic  solotiocs. 

Amytomaiaif  tif  S^ry^  —  A  solation  of  amlyomalic  acid  attural 
with  carbonate  of  baryta,  then  6Uered  and  ovaporateJj  uUiinatelv  yi 
a  thick,  Qnor>-staIlisalJle  symi*.     On  mixing  a  dilute  aqueous  solution 
ihii?  fvnip  with  aJcobolf  a  bulky  white  precinitato  is  formed,  which, 
filtration,  washin|r  with  alcohol,  pressing,  and  drying  in  vacuo   over 
vitritd,  beeomes  hard  and  brittle  and  may  be  pulverised.     At  11*0' 
melts  into  a  resinous  man  and  obstinately  retains  wnter.     After  drv 
for  some  lime  at  100",  it  cave  bv  an.iivftifl  483  p.  o.  BaO,  a  quantitv 
agrocinp  with  the  formula  BaO,C'nr"0,C*H»0\  whit-h   requires  '>«• 
p.  c.  BaO. —  The  aoneons  solution  of  the  salt  healed  with  potash, 
off  fu9cl-oil  in  considerable  quantity. 

AmylomnAaU  of  Lime.  —  VTheii  a  warm  dilate  aaueons  solatien 
nmylomalic  acid  ts  aatnrated  with  chalk,  and  filtered  hot,  the  filti 
solidifies  on  cooling  in  a  white  laminated  crystalline  ma^s,  which  mar 
pnritied  by  recrystallisatiou  and  pressure  between  bibulous  paper.  \Vh 
dried  in  vacuo  over  oil  of  vitriol,  it  gires  off  water,  and  acquires  a  fa 
lustre.     At  100"  it  melts  into  a  thick  syrup. 

JMitd  IN  F«c«o  wtr  oU  ^tiirioi,  Brctinltn. 

C»0 „ „ _     2S     ....  1207  ....     12*10 

18  C 108     „.  46*55  ....     4606 

16H..„ ._     Ifi     ....  6-89  ....       7-42 

ion  ._     88     ■■■  S4'49  ..„     34-42 

C*O.C»H"0,C»H'0"  +  Aq  ....  240    ....  lOO'OO    ....  10000 

The  Itad-^t  la  iDaolnble  in  water,  and  melta  in  hot  water  like  lb< 
mulate. 

The  other  ealta  of  amjlomalio  add  are  all  soluble  in  water;  they 
not  give  any  conspicuous  reactions.     (Brcunlin.)    %, 


Amylotartaric  Acid. 
C"H'«0"  =  C"'}I»H)',O'H*0"  =  C"'H"0,HO,C»H»0". 

lAtARD   (1844.)     A'.  j4uh,  Cftim,  P/iyt.    12,  .309:    ako  J,  pr. 
34,  141.  ^         »  \  ^ 

Breunlin.     Ann,  Pharm.  01,  3U. 
^  TVrframy/ir  OCT*/,  AmyH^rinrtmarf,  Amytictiiu'dmre. 

J't-eparation,     1.     When  fasel-oil  is  distilled   with    tartaric  acK 
portion  yf  the  fusol-oil  itself  firat  paasee  over,  then  an  acid  and  an  ethei 
product,  and  m  the  retort  there  remains  a  liquid  which    is  syrupy  ni 
cooliag,  and  characterised  by  intolerable  bittcmeas.    This  liquid  deposit 
m  the  course  of  24  hours,  a  white  subsUnee  which  doe*i  not   behave  lif 
umylotnrtanc  uctd;  the  solution  yields  with  carbonate  of  lime,   unctnob 
•vouslaminie,  which  disaolvo  very  abundantly  in   water,   forming 
n  from  which  a  concentrated  solution  of  nitrate  of  hilver  thrwi 
^sparingly  soluble  silvcr-sttlt-  (Balar»l.)-.f .  2.  When  150 


AMYtXyrARTAniC  ACtD.  fll 

of  Jlnnfy  |)iilv(<rlf(^(l  rrynUllUfi!  (nrinrlo  arM  %t9  dluetUni  tot  Mvoiml 
iln^N  (It  wliout  l.'K)'  with  HH  |i(m,  of  mliflpil  nniylln  nliKiliol,  lliw  InrUrlc 
uchI  ffrfwiiinllj  (llNmtlv**!),  tlia  odoitr  of  ttm  RlflAliol  (liwi)fpr!nrN,  ntifl  a 
Myriipy,  yi'llrrwiftli  lii|Mi(l  \n  ftinnvA^  w)ii(;h  t»y  nIow  mutWng  Molt(liil«H  in 
iitirlHoiw  rryjiUU  uniti*(l  in  wurly  tiiftAMM.  •— 'hipiw  rryitnU  hnvo  imorcoly 
nny  oilutir  uf  fuwtl-uil,  but  Mt  uxtrviiitty  blttor  tanto.  Tliov  iiioU  at  ifc 
gfiitln  limt;  (liNHiflvn  vf*ry  #i|Niriiitfl/  hi  u  umill  4|U«tttUy  of  wnttrr;  nml 
»  hrunr  f|uantity  of  wntor  aililoil  to  tlio  Nolutlou  Moi>ttratc«  tlio  acid  in 
oily  (lr(f|M.    (ftrcuiilln.) 

'i'lio  AmjilviuiirtUet  aro  fur  tho  moat  part  wjIuIiIo  in  wator.  Mont  of 
tti<*m  rvmniti  iu)ul(t*r«(I  wlioit  ilitMr  n^uaouv  mAuilunn  nro  LoiIim!,  but  iliuv 
(Iftaonitxmo  whrti  driofl  nt  100".  (Mrcunlin.)  Thoir  formula  m  t^W^MO\ 
C«II*(>  or  MO,  0'»il"(),  C'il'O'". 

jlf/i^httfttfrntr  of  i'liffuh.  —  Uy  ilriiomponin^  ttio  Imn^tti-Milt,  liydratofl 
or  nntiyilrotiii,  with  nii  tt(|UfMiiiN  Holiiltoti  of  4!iirhonata  of  imtONh,  ii  flltruto 
IN  ohliiiiif<l  whif^h,  oil  ornjmrnllon,  nml  fifmlinfr.  yit*ht«  a  whit«  cryNtal* 
lino  flfilino  nifiMN,  oit«Ily  |»trin«<t  by  ro-rryNtnTliMiition.  GivoM  off  iUi 
WHtf^r  of  f^ryNtnlliMatSon  at  100",  imd  iifmiiri'M  n  ftitty  luttro;  tho  dry  iiionii 
In  witli  ilifHriiltT  wrtlrd  hy  walnr,  Tim  cryntnln  diflwlro  ii|faringly  in 
coM,  rcitility  In  lioilin^  wator,  (nrooiilin.) 

AnhifitrbUt, 

KO.. Ml 

C^lP^O  7'J'O 

<flW»" I»2  0 


XHU 

lOO'UO 

Slr«iiiilln. 

,„.     U.V47 
....      0-65 

.,.    6'M 

(;"'II»K()V''*II'()'"...  2&H'2     „. 

r;'*H»*Kr>«,(;*MHi» 2iyH'3 

'i  no iMo 

C:»«H»K0",(?"H*0'3f  aA»|.  2702     ....  lOOOO 

Amj/tidartraftt  t/  ,H'>ftit,  —  ]*r(i]iaroil  llko  tho  jtotanh-niilt.  Tho  conron- 
(rntnd  nolutlon  left  to  atnnd  for  fioMU!  titiio  In  vacuo  ovt^r  oil  of  vitriol 
dnp'mitK  Noft  nodular  cryNtftU,  whiali  aro  wdulln  In  wator,  dooorniionif  at 
UiO',  tintt  uro  difncult  to  rccryfttfilllNo,  (flreuidin.) 

Drhd  in  vai-uu.  Ilrtunlhl. 

KnO     :il'2     ,..,     12'HH     .„.     I5'HH 

<:«M"<>  70*0    .,..     32'02 

(j'M'otv,, mm  ....   Mfto 

"^  (;»H'»n»o",U''h*()'»' a«'i   ....  loO'W 

Tho  tiAMN  of  Milii  iriiiM  frpffi  onfi»Mitrtiillon  of  IW  mU  wllh  nurboMto  of  toAt^ 

■n  rxrfiM  uf  whU'li  wm  iiHfd  to  itfli'tiit>|p'i«ii  tlio  \u\\y\i^*M\\. 

AmytttinvtraU  of  Haryta.-^tt.  Auhj/di'imt,  -^Whm  tho  aquoouf  aolu- 
lioii  ut  tho  acid  U  M.iturat«d  whilo  wtiriii  with  cartHtitat*  of  Iraryta,  n 
liiidk  vlftcld  Motim  fortnit  on  thoHurfncOfOontiiitiin){iiiny]otfirtmt<i  of  haryta, 
totfotlior  with  tnrtrato  and  oarlfoimto.  Thin  ntihttanno,  aftiir  boliitc  wnMliml 
With  waior,  Iff  dlKootod  In  hot  nlGohot  whiidi  dliwolvo«  tho  amylotnrtmtii. 
Tho  Nututloii  duo*  not  yield  any  vryntrtlii,  hut  on  nddli)j(  wator  to  it,  tho 
vot.  xi«  *^ 


n 
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nil  10  precipitflted  in  whito  unorphoas  flakes,  vliich  mtli  into  %  mitu 
nun  At  100  .  (Breanlin.) 

2>ried  ai  \Q^,  Breanlin. 

BftO 76-«  ....  2«W     2643 

C»HnO 79-0  -«  27  47 

C»H*0» ^ 132-0  ^..  45-90 

C'*ll"B«0»,C*U*0»...  287-6     ««  100  00 

Tbti  amorpboiu  lalt  conid  not  be  oonrerted  into  the  crjtUiilited  salt  i. 

h,  TTylraUf},  —  The  aqaeous  solation  obtained  liy  neotnUisingasnjto* 
tartaric  acid  wiih  carbonate  of  baryta,  yields,  when  filtered  and  conoM- 
tiatedf  colourless,  iiacrcous,  crystalline  laniiiKe^  wfaicb  aec|ULre  a  faXXj 
loatrc  and  become  dall  when  dried  at  a  gentle  heat,  and  are'deoom: 
at  lOO^  (Rrcnolin.) 


BfMalia. 

BiO  

:6'6 

..     25-07 

„..    2»M5 

18  C   -. 

lO^-O 

.  .     S5'»4 

....    35-29 

170 

.  .      556 

....       5-41 

13  O  

104-0 

.        3403 

...     33'85 

C»II"BftO=.Cni*0"'  +  2Aq  .. 

.  305-6 

.™  100-00 

..  100-00 

AmyloUtrfraU  of  Limf.^By  mixing  an   alcoholic  solution    of  llio 

amor|ihouH  .'\nbydrous  baryt.i-salt  with  dilute  solpharic  acid,  nentmli.-i(n^ 
thu  .ruliitioii  will)  carbouatu  of  lime  white  water  is  gradually  adde4,  an  1 
evaporating  the  6tirut?,  first  over  the  water-bath,  then  over  oil  of  vitriol, 
a  friable  saline  nintu  is  obtained,  which  dissolves  readily  in  water,  and  b 
not  decomposed  at  100°.  (Brcuulin.) 


CtO   .». 

c»ir»o 


28 

79 
132 


11-72 

33-05 
53-23 


Bmmlin. 
.     11-85 


C*"H"C«O2,C?'H*0>* 239 


100-00 


I 


]k 


Amjflofarffitf  of  Lead. —  A   ficdution  of  iho  potash-salt  mixod  wii^ 
acetate  of  lea<l,  forms  a  bnlky  white  precipitate  very  easy  to  filter 
woflh.      After   drying   at    100^  it    violdod    52  p.  c.    PbO;    wfaer«>ai 
formula   C'*'H»PbO=,C'H*0'«  reijuin'a   only  34  37   p.  a;    honm    tbe 
nbuine*!  m  aliovo  mnst  be  cither  n  basic  salt  or  a  mixture  of  severjl 
salts.     (Brennlin.) 

Amyhttartrote  of  Sihrr:  —  When  a  hot  ooncentrnlcd  solntion  of 
amvlotartrntoof  potash  is  mixed  with  nitrate  of  ailver^  ibolitjnid  on  cooling 
yiuidx  needh^H  united  in  tufts  sml  having  a  diamond  lustre;  they  may  he 
piirifieil  by  washing  with  ii  small  quantity  of  water  and  preying  botweei 
Tiltoring  pspor.  (fireunlin.)  IT.  Halard"  jirecipitates  tlio  lime-aalt  willi 
nitnite  of  silver  (p.  60). 


1ft  C. 
15  H 

12  O .. 


108 
15 

108 
96 


3303 

4'5» 

3.1-03 

29-35 


Balaril. 
326 
1-6 
.•ii-5 
3«-3 


BrcuDlia. 
,.     32-5 


C»U»»A«0«..,   527    ....  lOO'OO    ....  1000 


PTROTARTARIC  ACtO.  83 


Valerate  of  Amyl. 

Balard.  (1844.)   Jnn.  Chim,  Phjs,  12,  315;  also  J.  pr.  Chetn.  34, 143. 
Tbautwein.    Sepert.  91,  12. 

Baidrian-mtfietterj  Ether  taieriamyliqut. — Fi»t  obtained  by  Damos  and  SUs,  but 
regarded  by  them  as  valeraldide  (p.  17),  which  is  isomeric  with  it— The  so-called 
Apple  oil  used  in  perfumery  consists  of  this  compound.  (Hofmann,  ^nn,  Pharm. 
81,  B7.) 

Formation  and  Preparation.  1.  By  distilling  fusel-oil  with  valerianic 
acid.  (Balard.)  —  2.  Bj  adding  to  a  culd-satu rated  solution  of  bicfaroinato 
of  potash,  iirst  oil  of  vitriol,  then  lusel-oil.     (Dumas  &  Stas,  Balard.) 

Propertie*.  Oily  liquid,  which  boils  at  196°,  and  has  a  vaponr-densitr 
of  6-17.     (Balaid.) 


20  C  

20  H 

120 

20 

....    69-77 
....     11-63 
....     18-60 

Damas  &  Stas. 

7007 

...  .      11*60 

4  O  

32 

18*33 

C^H=*0<    

C-vaponr  .... 
H-ns    

172 

....  100-00 

Vol. 

20    

20    

2    

100-00 

Dentkab'. 

8-3200 
1*3860 

O-gas 

2*2186 

VapottrofC*H»0*.... 

2    

11-9246 
6-9623 

jDecompotitions.  When  valerate  of  amyl  is  distilled  with  ohiomate  of 
potash  and  sulphuric  acid,  part  of  it  distils  over  unaltered,  while  the 
remainder  is  converted  by  oxidation  into  valeiianic  acid.  fTrautwein).  — 
2.  With  aqueous  potash,  it  yields  valerianic  acid  and  fusel-oil.    (Balard.) 

Comhinatiotu.  The  ether  dissolves  photphorut  and   iodine  in   large 
quantity,  but  no  sulphur  even  at  the  boiling  heat.  (Trantweiu.) 
It  dissolves  a  few  resins.     (Trautwein.) 


Oxygen^-nucUus,    C"H*0'. 
Pyrotartaric  Acid. 

V.  Rose.  N,  OeU,  3,  598, 

FoDRCBOY  &  Vauquehn.  Ann.  Chim.  35, 161;   also  Scher,  J.  .%  278, 

Ann.  Chim.  64,  42;  also  iV.  Gehf.  5,  7l5. 
GoDEL.  y.  Tr.  10,  1,  26;  also  Br.  Arch.  12,  r4. 
Thbod.  Gbuner.  N.  Tt.  24,  2,  5^. 

Peloczb.     Ann.  Chim.  Phyt.  56,  297;  abatr.  J.  pr.  Ckem.  3,  54. 

o2 
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:.:•.-   L.^—^L-    z  -.  :-   -z.  ■   .1  .    '^T-       7: .  Ti^i  :'r^:i  ?"«-:ll*  cp  lai 
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'-•  Ti'  '  '-r^.  -'•  t:  - .  ■  -  I.-,::-  :  i  v.:  f  ::r  rTitoraie*!  liili 
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-:;.'>7r    :  --_  i..  i  _-  :■  :    ..  -  ::  _ ■  -  ..:■  :..:,.  1  :1_>;Z  sr  z:: i  iheai; 

r-:-i  w::"-  il^Maw  aJcobyl, 
z  f  :h*  oil.  w:ih  onlr* 
:  s  f-  w-wi^it*  bat  rtill 
ni  hris:=r»ith  nitric «ciJ, 
if. : . '.' ;  :*.  i :  lartarie  aciJ 

T-irT.-ir>  a*"''!  ' .- T'—irr.  ■■:  ::T:ir  T-i^  t.ir:ir  vitfii*  nothin^rt  is 
'•  '■■•  ■  ;  -  ' '■  ■■-  *  ry  -: -•-  }>  vr.  ;'..■  ^  .^t.^rv  INt-llato.  which  mu.-it 
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t'lr;^-  :i  :I  •.!..!  j  yr  ri  . ;,.  :.  .        z  .  :  •  *.     :v  n- '.  -^  .  tlio  jyr\»urtari»- 

:. -.-i  .•••;..  r  *:-.:^*.i  \  y  :.|..^-.;  .  r . -:..'i;-.il!- ::  i.-.'i  'iijoeti  a  wi:!i 
i..'..iii:.i  «!,ir''/:il.  —  ',r  ;!..■■  .  .1  i- .-:.:  ,r'.:-  ;  \t;:Ii  t-  :.-.>:i.  aT:il  il:c  pvn*- 
tnrlrrito  '.f  |./-!a-:!    j.  .rr^iiv  m-  .;>  :    .  rv^tjl  i*  ::•::.   .liji-s:i..n   wlih 
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mlf.I.iir.r  ui}'\,  wljr;.- ij..n  i':...  |.vr'.;..::nri'- r.ci'l  j  :;>->  iv.  r.  jarilv  with 

II.'-  w:il.  r.  j.irtiy  -=.lMiii.. -1  ;■,  i .'..  •;,.    .  V.  K-  -0. '  —  V::\Yx'T\^K.:i  orV:'.i!i  .-f 

(iiriar  'wl.-n,  r:.;.i  I,.-  |,.:»-*..l  iil-.v  ;iMj    .  ,1.,,-  not  .-v.,-!l  ii|«.  but  vivlJs  a 

l:if;ri- <l„u,tiiy  t,f  f.4rr.'.!,.ir  n,  .1   ai,,:  ^  .^^.-^i  t.^^^vihor  wiili.   fir.-t  a  liiin 

yll'.w.  il..  f.  ;i  \;..i.M,i«,v,  M '«.il.  ai;.!  an  a«'i.l  li']:ii  I   c  iJ'.aiiiinc  a  ?i;iail 

Muiinljiv  *.f  i.yro::iit;irir  :i:i.l,      Tarl.ric  :n-:.l.  Mi  th.' cuiiiary.  itwcll:*  up 

•oil  vif.ri<l  ni;i--,  :iii<l   frnjls^  ov.r  (:i:i.|,  aroonlin-  t  >  Wrii'i-clo.-.  vit-Ms 

•tyruUtitaru:  ariil.  but  if  ni!.tlini:illv  Ntirml   with   a  plutiuuiii  "wiro, 

kVCH  liku  trcaiii  of  tartiir.  (Arpin-.j-^lf  the  tiirtaric  aci-l  be  Uistillcl 


PYROTARTARIC  ACID. 

iture  below*  TOO",  the  HiHtillato  yields,  on  evaporation, Oolour- 
lesa  co'stald  of  pyrotirtaric  aciil,  which  mayl>e  completely  purifitsl  by 
moans  of  charcoal;  but  if  the  dlstiUution  bo  carrieJ  on  between  200''  and 
300^  the  distillate,  which  is  rich  in  cmpyreaniatic  oil,  must  be  evaporated 
to  a  syrup  iu  a  retort;  then  dislilled  U>  drynew  with  a  fresh  receiver; 
mnd  the  resulting  dietillate  expu^ed  to  a  vory  low  tempo  rat  urtir,  or  evapo- 
rated in  vacuo,  u-h/rctipori  it  is  resolved  into  ciiipyroiiniatic  nil  and 
yellow  crystali,  whicb  must  bo  pressetl  between  paper,  and  pnrifie<l  by 
di^stion  with  animal  charcoal  ami  oryatallitsation.  (Peiuiixe.)  —  To 
render  the  thus  purified,  but  still  yellowish  ncid,  perfectly  white,  Gobel 
paturatea  it  with  carlfonate  of  litiie;  e\Mpnrat*»s  the  solution  to  dryne«6i; 
extract's  the  onipyreiinmtio  4>il  from  the  re-iidue  by  absolute  alcohol;  then 
dissolves  it  in  boiling  water;  precipitates  tho  limo  by  a  proportional 
qnautity  of  oxalic  acid;  then  filters  and  ova|»orate3.  ■ — Instead  of  car- 
bonitc  of  limo  and  oxalic  arid,  carbonate  of  Imryti  and  sulphuric  acid 
may  be  ut;ed.  (Oruuer  )  —  The  acid  which  remains  in  the  mother-liquor, 
and  is  contaminated  with  a  lar;2:o  quantity  of  empyreumatic  oil,  cannot 
be  decolorised  with  charcoal,  but  the  colour  may  be  removed  by  heating 
and  evaporating  it  with  a  small  quantity  of  fuuiing  nitric  acid,  (Weui- 
selos.)  But  this  impure  acid  (not  the  pure  acid)  u  decomposed  by  nitrio 
ncid.  (Arppe.) — -  If  the  coloured  acid  bo  distilUM  till  the  residue  i^ 
black  and  nearly  dry,  the  nearly  colonrleas  crystallino  acid  which  passeH 
over,  pressed  between  paper  and  diEwuIved  hi  water,  tho  solution  poured 
into  nitric  auid.  heated,  nnd  left  to  cryatii/lise,  and  the  cryi^tals  melted^ 
tho  acid  ia  obtained  perfectly  ]»uro, 

B.  FfOiH  Sehack  ucU.  —  1  pt.  of  scbacic  acid  and  30  pts.  of  nitric 
ftciil  of  Bp.  gr.  1*4  arc  di^^osted  for  8  days  in  aach  a  niaitucr  that  tho 
greater  part  of  the  aeid  may  run  back  into  the  llubk;  fresh  nitric  acid 
ttddod  from  time  to  time  aa  ton^'  as  red  funics  continuo  to  escape;  tho 
residue  diluted  with  an  equal  quantity  of  \Yator,  evaporated  over  tbu 
water-bath  in  a  basin  to  a  syrup,  with  continual  addition  uf  water,  as  long 
as  nitrio  acid  continues  to  psoape;  and  tho  syrup  eel  astdo  over  oil  of 
vitriol  to  crystallise,     (^chlicper.) 

PfOpfHirA,  Crystallises,  either  by  sublimation  or  from  water,  ia 
colourless  four-i:idcd  needles  (V.  Rose);  needles  united  in  sturs,  and 
small  laminn>  uritte^l  in  spherical  masses  (Gruner);  transparent,  colonrless, 
rhombic  prisms,  with  acuminated  cuds,  united  in  stars  andsphcrnUs{Arj>pp); 
obliqno  rhombic  prisms,  truncated  at  the  acute  lateral  edjjes.  (Weniselos.) 
Moluj  at  100^  ((Jruner.  Pelouze,  Arppo);  at  107°  to  1 10' (Wcnieelos); 
solidities  in  a  radiated  mass  on  cooling  (Gruncr);  jfives  off  white  fumes  a 
little  above  lOu"  (Grnncr,  Arppe);  Imila  without  decomposition  at  liO^ 
to  150"  (Wonisclns);  at  1S8",  with  piriinl  decomposition  (Peloujto);  begins 
to  boil  at  190%  the  boiling  point  then  ^'radually  rising  to  ^'JO""  ( Arp|>e), 
and  may  be  sublimed  without  residue  (V".  Rose),  in  deinlrites  and  sUrs 
(Wcniseloe),  in  shining  needles  (Schlieper).  When  pure,  it  is  perfectly 
colourless  (Gruucr,  Arppe);  tastes  very  sour  (Rose);  like  tartaric 
(Pvloiue);  or  succinic  acid  (Schliopor). 

Prfouie. 
CryHmlM  dried  tm  tac»o.  a.  fr. 

IOC    60     ....     4516     ,...     <5  86     ...     4C-38 

h  H B     «..       6-06     ....       617     ....       G*00 

0  O  G4  ....  48-4B  ....  4797  ....  47-02 

«•()■ 132  ....  100.00  ....  lOOOO  ....  100-00  ....  lOOCO  ...  100  W) 


z 


An»pe. 

Bcklieper. 

a. 

f. 

4A*ft5 

...     453ft 

O'Ol 

....       6-09 

48-44 

...     48-5^ 
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_  a.  is  the  aciJ  nbtained  from  Urtaric  acid  ;  b.  from  racemio,  ind  c.  from  wtactc 
fceid ;  the  latter,  folidifled  orer  oil  of  vitriol  to  d  white,  friable,  souiewlwt  ghuinous 
iiiMs.  was  nnalysri]  aftir  funion. 

too  j)tii.  of  cryktiillised  acid  fiw  off  B  pta.  water  between  90®  »nl  100",  reCttinin^ 
thnr  crystalline  form  but  becoming  turbid  ;  100  pts.  of  the  orystaltUiU  acid  mlxe  I  wiifa 
500  pti.  of  lead-oxide  and  with  water,  and  evaporated,  give  off  B  pt«.  witer  between 
90"  and  100*.  tlico  12107  pts.  more  between  125°  and  150*.  (Gruner.)  [No  otbtf 
chemist  found  tbe  abuTe  8  p.  c.  water  of  crystallisation.] 

Decompositions.  1.  Tbe  acid,  wheu  carefully  heated  in  contact  with 
the  air,  volatilises  completely  without  Jecoinpositiou  (Schliepcr);  but 
when  heated  to  the  boiling  point  in  a  retort,  it  auBera.partial  Heconip<jsi- 
tion,  and  yields,  toother  with  sublimed  acid,  a  watery  lif|uid  cunt.iinin-> 
aeid,  a  yellow  oil  containing  pyrotnrtaric  acid,  lighter  than  water,  and 
bnviujr  a  sweet  taste,  (which  liowever  Weniselos  ilcnies,)  und  leares  in 
the  retort  a  resin  (Gruner),  and  ultimately  charcoal  (Weniselos).  When 
pyrotartaric  acid  is  kept  for  some  Itme  in  a  state  of  cbnllilion,  whercnpou 
it  gives  off  vapours  which  excite  cuu^hin":  and  smell  eomewhat  like 
acetic  acid,  the  residue  oryetaUises  but  partially  or  not  at  all  on  cooHu^, 
and  \i  found  to  bo  converted  into  oily  anhydrous  parntartaric  acid 
(C'^II'O'),  miacM  with  a  certain  quantity  of  unaltered  pyrotartaric  acid 
which  gradually  cry^lnllises  out.  (Arppe.)  —  2,  Tbe  acid  when  beatdl 
ptronijly  in  contact  with  llio  air,  tarns  brown,  burni?  with  a  red-Uno 
iiauie,  and  leaves  a  small  ouautity  of  easily  combustible  charcoal 
(Gruner.)  —  Chlorine  pa^}  piij^sc^  for  a  few  hours  llirough  aqueous  pyro- 
tartiric  acid,  converts  it,  according  to  Gruner.  into  an  acid  exhibiting  the 
reactions  of  citric  acid;  acoonling  to  Wcnisolos,  on  the  contrary,  it  exert* 
no  action.  —  Hot  strong  nitric  acid  docs  not  decompose  pure  pyrotartarie 
acid,  but  decomposes  that  which  is  contaminated  with  empyreomatio 
oil,  itc.  (Arppe.)  Gruner  obtained  with  an  acid  which  was  perhaps*  not 
quite  pure,  a  small  quantity  of  hydrncynnlc  acid,  and  a  substance  which 
coloured  the  liquid  yellow.  Weni^elos  likewise  observc<l  that  the  distil- 
lation of  the  ncid  mixture  was  attended  with  partial  dectmi position.  — 
3.  ilot  oil  of  vitriol  carboniscji  pyrotirtario  acid  (Grnner),  and  its  solu- 
tion in  dilute  sulphuric  acid  likewise  becomes  coloured  on  boiling. 
(Arppe.)  —  4.  ryruturturic  acid  diMiltcd  with  glncial  phosphoric  acid 
yield.**,  first,  pure  anhydrous  pyn»tartnric  acid,  then  also  the  bydrated 
acid;  the  residue  however  becoming  curbuuiscd.  (Arppe.)  —  The  acid  if 
not  deconiposcil  by  boiling  with  luerourio  oxide  or  with  nitrate  of  bilvor. 
(Gubol.) 

Combinations,  Pvrotartarlc  acid  dissolves  iu  4  pis,  of  water  at  12*5* 
^GiUdX  in  3  i>ts.  of  water  at  1.5"  (Gruner),  in  \\  pt  at  20"*  (Arppe). 
rite  Ktlntion  dues  not  ileoom|H*?»e  by  keeping  or  by  exposure  to  the  «uu 
(\Veni»oloH),  or  by  billing  (Arppe). 

It  dis9oirca  in  cold  oil  uf  vttrioi  without  blackening.     (Schlieper.) 

Pyi'Mortrates — The  ncid  forms  neutral  orbibafcic  ealta  =(?*H*MH)',0', 
and  acid  or  monobasic  saltn  =  C"*ir.MO*,0*.  Jt  biw»  a  great  Hffinity  for 
bnnev.     All  its  salts  are  crvHtallisahle  (\rppc);  they  «nstain  a  beat  of 


IS.V  to  \W  (moat  of  them  inilcod  »»f  200^  according  to  Arppe),  bqt  ap» 

)     Iu   this  dcenTT 
iiic  miui  tti  (.nr  nxcu  aiKaiis  give   on   wiiier,   mm    turn   brown,   irotli  op 
and  give  off  gns,  a  yellow  acid  watery  liquid,  a  thick   slinkiug  oil,  aaa 


dwoniposcd  l)ctween  '2.^U^  and  .')00^    (Grnner)     Iu  this  dcenmnmitioa 
the  Knltx  of  the  fixed  alkalis  give   off  water,   thru    turn   brown,   froth 


^Nive  a  carbonate  of  the  alkali  mixed  with  charcoal.     The  pyrotartrato 
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of  Vio  heavy  meials  likewise  yiclJ  an  nvUl  watery  distitlaie  and  an  oily 
tli$lillat«.  (Grnner.)  The  pyrotftrtnito?,  when  heatetl  in  cuntact  with 
the  air,  emit  au  ofreusivc  oJuur,  and  burn  with  a  yellow  smoky  flaiiio- 
(GruDer.)  Heat«il  with  sul|iliuric  arid,  they  yiehl  a  Biiblinmto  of  pym- 
iartaric  acid  (V.  Rose),  and  wjien  heatetl  with  sul[)huriojicid  and  peroxido 
of  manganese,  they  give  olf  formic  ucid.  (Gruner.)  Tlicy  are  nearly  ull 
soluble  in  water,  but  dissoWo  very  spariti^dy  in  alcolml,  which  rather 
precipitates  them  from  Iheir  a<|ueijus  solution.  (Arppe.) 

PtjrotartraU  of  Avmonia.—a.  DihaBic,  Ci''n"(NH*)'0'.  —  Porrowly 
known  only  in  tbe  uqaeouK  sottitian  whirli,  whcu  crapontcd,  givci  off  itniiiinni:i  anil 
learcs  the  Mlt  A  (Arppe.)  —  c  Obtained  by  paspii)gdryamnuiniaenl  pLs  into 
a  solutiou  of  pyrotartaric  acid  in  alcohol  of  ep.  gr.  0\S0,  wherrupon  ibii 
monobasic  sail  6  fir&t  separates  in  delicate  crystalline  needles,  and  cm 
continuing  the  passage  of  the  gas,  the  crystalline  mass  r&-dis.^oIv4i«  almost 
entirely,  and  subsequeully  the  neutral  i^alt  is  deposite*!  in  the  form  of  a 
vrhito  powder,  —  A  better  moile  of  ))reparation,  however,  is  to  pa^s  the 
amnioniacnl  gus  into  the  alcoholic  solutiou  of  the  acid,  only  till  the  acid 
•alt  is  formed;  then  add  aUolml  saturated  with  ammonia,  as  lun;;  a^  a 
precipitate  continues  to  form;  tlicn  again  pass  the  gas  through  till  the 
solution  becomes  nearly  transparent,  and  lastly  saturate  the  liquid 
completely  with  ammoniacal  gaa  after  having  poured  it  into  another 
vessel.  —  This  mode  of  proceeding  |irtcluJes  the  t>os8ibilicy  of  the  iieuCrat  »alt  being 
conUfntnatcd  by  any  iwrtinn  of  i\\c  acid  salt  remaining  undiB^ulvpd.     (^rppr.) 

White  powder,  consisting  of  short  microscopic  prisnis;  smells  slightlvof 
ammonia  when  h*'.ited  onlv  a  few  degrees;  between  90'^  and  100'',  it  gives 
off  ammooiacil  vapours,  and  is  converted  into  the  acid  euUj  which  may 
be  heated  to  140°  without  further  decomposition  : 

C"H«(NH*)50»  -  C«'H?<NH<)0*  +  NH». 

]00  pts.  of  the  nentral  ssU,  heated  to  115*.  yielded  90'19  pts.  nf  the  nrid  salt ;  and 
lUO  pU,  heated  to  between  135"  and  HO",  yielded  tl8-94  pi*,  of  the  add  salt.  By 
calculation  the  quantity  should  be  89-76  p.  r.  [1(;G:149=  100  :  89-7fi.]  Ht-nce  it 
aptM-npi  I  hat  a  certain  amount  of  deromposUinti  takes  pbce  a  little  below  HO  °. — 
With  pfitaeh,  the  salt  gives  ofl*  nininonin  in  considerable  quantity.  It 
dissolves  very  easily  in  water,  spariti^rly  in  cold  alcohol,  and  is  decom- 
posed by  boiling  alcohol,  with  evolution  of  ammonia  and  fomiatioa  of 
the  acid  salt.     (Arppe.  Ann,  Phnnii.  87,  229.)  %, 

b.  Afonoba$ic. — ^Acutc  rlntmbohedroufl,  truncate*!  even  to  the  disap- 
pearance of  the  ti*rminal  edges.  (Fig.  153.)  Cleavage  parallel  to  p. 
(Wenisclos.)  Small  rhombic  octohedrona  and  rhombic  prisms,  whirli 
assume  a  laminar  ajntearanco  from  shortening  of  their  principal  axis 
(Arppe);  small  four-sided  needles,  (firuner.)  The  crystals  are  transpa- 
rent (firnuer,  Arppe);  strongly  acid  (Weniselos),  ])enimuent  in  the  air. 
(Gruner,  Woniselos.)  They  do  not  give  off  any  thing  at  I00\  but  begin 
lo  decompose  at  140^  (Arppe,  rid.  nvp.)  —  T  The  si»lt  when  heated  in  a 
distillatory  apparatus,  delii(ucsccs  to  a  viscid  syrup  at  a  tempenituro 
somewhat  above  140*^,  giving  off  ammoniacal  vapours;  then  assumes  a 
darker  c(dour  and  throws  oH*  bubbles  :  and  nt  151)  ,  enters  iTito  a  state  nf 
Iran'^utl  fusion,  '^ho  rc-iduo  then  decomposes  but  slowly,  not  boiling  till 
it  becomes  heated  to  IfiO';  tbe  boiling  point  remains  couslant  for  a  while 
at  176'';  and  rapid  decomposition  begins  at  2^)3",  a  shining  carbonaceous 
residue  being  left  in  the  retort.  The  ilir^tillato  consists  at  tirst  of  uniutn- 
niacal   water,    accompaulcd  by  a   subatauco   which  crystallises   out   oa 


■ 


' 


s 
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ovaporation;  afterwards  there  passes  over  au  alkaliuc,  then  an  acid  oil/ 
linuid,  which  solidifies  at  0"  or  when  evaporated;  and  la-stly  a  neutral 
oil  which  solidifies  in  the  neck  of  the  retort.  The  crystalline  hody  which 
sepamtes  out  dtirin^  the  entire  operation  iB  hipyrotnrtramuic  C**NH'0* 
(Arppe.) 


* 


CnV{tiH*)C^  -  4U0  •  C*NH7CH.     % 


The  cryetala  dissolve  readily  in  water  (Qniner),  and  with  difiBcuUy  in 
boiling  alcohol,  whence  they  separate  iu  the  furu  of  a  cry^tulUiie  pvvdcr 
un  cooling.     (Arppc.) 

Crs^tait.  Arppe, 

IOC   ..-. „    60  ...  40-27     ....    -lOOJ 

N  14  „..  9-39 

11  II  ..„ „....     n  ....  7-3D       .-       7-30 

8  O  „ 64  ....  42-9fl 

C»H\N'H*)0»  ....  UP    ....  lOOlW 

Pi/rofarti'atr  of  PotatJt. —  a.  Sitagic. —  The  aoucuu3  acid  exactly  neu- 
tralized with  earhonalc  of  potn^li,  and  evapomled  to  a  i^yruj),  fioliilificji  in 
flat  prisma,  which,  in  dry  air,  or  at  23"  even  in  damp  air,  give  off  water, 
swell  up,  and  arc  converted  into  nodules  cousifcling  of  inicrcmc^pic  needier. 
Those  crystals  give  off  their  2  At.  water  at  200';  melt  without  dccomiio- 
ifttion  at  a  teni|>enituro  somewhat  above  200";  uud  at  a  higher  teuipC' 
rature,  swell  up  and  give  off  enipyrcnmatic  vapours.  The  dry  salt,  tfas 
nodules  uud  the  prisma  all  dcli<[uciico  in  a  cold  ilamp  atuiusphcre.  Tbo 
noitides,  but  not  the  anhyJrinH  salt,  dissolve  in  hot  ultgolutr  nleutiul,  and 
the  solution,  deposits  crystals  on  cooling;  but  from  the  finturated  arjocvu 
solution,  alcohol  precipitates  the  salt  iu  oily  dmps.     {ArpjHf.) 


c. 

Arppe. 

b. 

OrwHT. 

2  KO   

....    9*'i  .... 

41-69  . 

..  42-00 

2  KO  .... 

94-4     . 

3fl-6S 

...  ai-tt 

CWH-O*    ... 

....  lu-e  .... 

&0-36 

C»HHy. 

1140  .. 

.     4fi<4 

a  MO 

...    la-o  .... 

7*95    . 

.     7-81 

4  HO 

360  ...     14-73 

^  U-fiS 

C"H*K»0»t2Aq  220-4    ...   lOOIK)  +  4A(j  ..  2444  ,.    U>0'00 

a.  arc  the  noiluick  diied  over  oil  af  vitriol  within  a  hrlUjar  eonUhuBf  air;  6.  vh 
nlfUlnnl  hj  Oninrr  In  indi»ttnet  cryttsli,  itUich  were  perhupi  idmtlcEtl  «itii  Aq<|«'i 
0tt  prlsBti. 

6.  I/ohoVhw". —  Flr«t  obierrrd  by  ruiircroy  nnj  VflU'iuclin.  who  coaip*rp4  U 
wfA  UTsni  of  t«rtar.  wliercDK  Prlouir  dailci  tW  fxintcficn  of  on  uld  p<>tuli>MH. 
I^ttcipitaled  from  the  saturated  solution  of  the  salt  n  by  pyroUtrianc  acjil 
in  the  form  of  a  crystalline  powder  (Arppe.)  Onc-bnif  of  a  solution  of 
pyrotArtaric  acid  is  txaetly  witnraled  with  curboniite  4tf  (M>tusb,  ihn  other 
linlf  th«ii  added,  and  the  liipiid  ovnporated.  Large,  transpareut,  ohltuao 
rhombic  prisms.  (Weniselos,  Arppe.)  They  do  not  give  ofl'  any  ihioif 
»t  200", hut  when  more  strongly  ho^^lod,  they  fiiat  give  *jff  acid,  tlien  swiffl 
up  and  Involve  rmprn*umntic  ptoflnct?.  They  (l!^Jj<dv-<Hu  water  somewlMit 
lens  readily  than  thr  salt  a,  and  with  difficulty  in  iKiiling  ulcohnl,  wbich 
*  %way  a  fHjrtion  of  the  acid,  and  on  the  other  band  throws  down 
4  from  the  saturated  a'jueous  solution.     (Arppe) 
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CryiiaU.  Weniielof.  Arppe. 

KO    472     ....     2f-75    ....    «-5«     27*67 

Q^iVGf 1430    ....    72-27 

pwH^KO*  ........  170-2    ..,.  moo 

P^rotartraU  of  Soda. — a.  Biha$ic. — Tlie  acid  Eatorated  with  carbonate 
of  soda  yields  by  slow  evaporation,  iarge  crystailiDe  lamiuas  with  ragged 
edges,  and  by  quick  evaporation  a  syrup  which  solidifies  in  a  crystalline 
mass  on  cooliog.  (Arppe.)  Soft  tran^reat  needles  united  in  splierules 
and  permanent  in  the  air.  (Gruner.)  The  above-mentioned  crystalline 
lamins9  give  off  nearly  all  their  water  on  exposure  to  the  air  and  crumble 
to  a  white  dost;  give  off  all  their  water  at  200'';  and  decompose  at  a 
stronger  heat  without  fusion  or  intumescence.  They  dissolve  readily  in 
water,  but  not  in  alcohol,  even  at  the  boiling  heat;  alcohol  indeed  renders 
the  aqueons  solation  turbid.     (Arppe.) 

Netdte$.  Oraner.  Ta6ie$.  Arppe. 

2NaO 62-4....  2708  ...  27*2     2  NaO    ....    62-4....  21-94  ....  2184 

CWHH)* 1140  ....  49-48  C«H*0«  ....  114-0    ...  4009 

6  HO  54-0  ....  2344  ....  20-9     12  HO    ....  108-0  ....  37-97  ....  37*90 

C»H»N^O»  +  CAq 230-4  ...  100-00  +  12Aq ....  2844  ....  10000 

h.  MonahaBie.—^  When  the  jsolution  is  evaporated  over  oil  of  vitriol 
within  a  bell-jar,  there  remains  a  dense  crystalline  mass  consisting  of 
microscopic  rhombic  prisms,  which,  after  drying  in  the  air,  give  off 
nothing  at  200°,  and  contain  2030  p.  c.  soda;  therefore  =  C'H'NaO'. 
(Arppe.)    The  ^t  dissolves  readily  in  water     (VVeniselos.) 

A  mixture  ofrqual  numbers  of  atoms  of  the  bibasic  potash  and  soda-salts  leaves  a 
gam  wbra  evaporated.     (Arppe.) 

PyroiartraU  of  Baryta, —  a.  Bihaslc. — When  the  warm  aqueous  acid 
is  completely  neuralized  either  by  baryta-water  or  by  carbonate  of  baryta, 
and  the  solation  evaporated,  the  bibasic  salt  is  deposited  in  the  form  of  a 
white,  shining,  crystalline  powder,  which,  when  examined  by  the  micro- 
scope, is  found  to  consist  of  oblique  rhombic  needles.  This  crystalline 
powder  begins  to  give  off  its  water  of  crystallisation  at  SO",  parts  with 
half  of  it  at  100°,  the  whole  at  1C0°,  and  undergoes  no  further  decom- 
position at  200°  The  crystalline  powder  dissolves  readily  in  water  mther 
hot  or  cold,  and  is  precipitated  therefrom  by  alcohol.  (Arppe.)  Heuce 
the  clear  aqueous  mixtnre  of  chloride  of  barium  and  pyrotartaric  acid  or 
a  soluble  pyrotartrate,  gives  a  precipitate  in  a  few  hours  after  the  addition 
of  alcohol  and  ammonia.     (Arppe.) 

Cryttallint  powder.  Arppe.          Gmner. 

2  BaO    153-2     ....  50-53  ....     5001  ....     4970 

C»H*0» 114-0     ....  37-60 

4  HO 36-0    ....  11-87  ....     12-00  ....     12-02 

0'H«Ba?O«  +  4Aq ....  303-2    ....  100-00 

h.  Monobatie. —  One-half  of  a  portion  of  the  aqneoas  aeid  is  satoratetl 
with  e&r^nate  of  baryta,  then  mixed  with  the  other  half  and  evapo- 
i»ted.    It  then  effioreeces  and  yields  needles  antted  in  globular  radiated 


become  dull  on  expoanro  to  the  air,  give  off 
Mad  the  whole  at  15U\  Icnviag  92*71  y-c,  of 
I  ft  otrooger  heat  id  converted  into  6 1  34  |l  c 
oI'ISUm  all.  amI  aft  m  rad  heat,  Icavctj  S4-80  p.  c  of  carbonate  of 
Wr^«&  TW  aec^ttcis  fiw  vp  Kalf  their  nciil  to  alcohol.  They  disHilve 
vnV  I«»A5  M  vafeer.  (Arppe.)  —  'Weniselos  obtained  the  adt  ia  stan 
uli^fc  ««■«  ftgwmaani  ta  tM  air  aad  reddened  litmua 

Jtai^  Arppe. 

BM_-._ 7%-6  ^  35'20  34-M 

C^M'O?  .«-_ l»-0  —  5€-53 

2  HO ^.....„ „     I8-1I  ...  8-27  -       7-26 

C^IKBbO*  +  2A(j    ....  217-6     .  .  100*00 

Krfu^  oDce  obuined  from  an  indrftnite  mixtttre  of  tb«  %nA  and  Htf^ts-witrf, 
M  tbc  &b'iTr-mrriUimed  nurdira,  four  and  six-sidrd  prismr  wltich  exlitbiCed  iW 
I  tvticttoti*  B»  the  nrcdirs,  but  rontainnl  40'H3  p.  c.  biiryta. 

Pytofartrafr  'if  ^nrj/ta  and  potash,  und  Pyrotdrtrete  of  dargta  and  woda,  »bM* 
exklencc  U  roainUined  by  Qruncri  csnnot  mUj  be  obtained.     (Arppe.) 

Pyfotaiirate  nf  S/i'ontia. —  a.  Hibnsic — The  aqueous  ncid,  neutrulizeri 
by  continued  hoiling  with  curUonate  of  atrontia,  yields  after  evA|K>nilion, 
•limll  prisinB  easily  aoluhlo  in  water,  ami  prcctpitiiled  therufrom  l»y 
oleohol.  (Arppo.)  Four-sided  priama  sparingly  eulable  in  watefi  iow- 
luble  ill  alcohol.     (Grnner.)  • 

Pritftna  atr 'titled.  Arppe.  Gruner. 

2  SrO 10*     ..    44-^7    ....    43i)7    ...     4013 

C»H»0*. 114     ....     48-30 

2  no    IB     ....       7'g3 13-WI 

(  '•U*Sr*0»  +  2Aq   236     ....   100-00 

Oranrr,  accordlDg  to  hi*  analyils.  aasi^i  to  the  salt  4  At.  water. 


i,.  A/otiohasic. —  Bydij^ating  the  dilute  acid  with  carbonate  of  stfYwilto 
ui)d  <'v«i»omtin)f  the  filtrate,  s<ift  natrooue,  microscopic  Uminv  an 
(dtlMitu'd  which  part  with  all  their  water  at  130^  give  off  acid  vapoan 
lit  133'.  y'«l**  "**^  ****''  "^'*^  '°  alcohol,  and  arc  soluble  in  water. 
(Arppo.) 


jMtniiut. 

SrO    -"    M     ....     2694    . 

C«H'or 183     ....     63-73 

2UO «    •.*      9-33    • 

Arppe. 
.     2643 

9-39 

C»ll'8rO>  +  tAn     193          10000 

r 


t'yfUartrtftro/Linif.—it.  ^/An^.V.— lVripitnte<l  on  tnittnc  thocoo 
)      '   .  ■  Tt!i  of  chloride  of  calcium  and  ViUaio  pyrotartralv  of  pttt 
'!'  aqueous  acid  with  carW^imtc  of  litnc,  till  it  is  neutniiwd, 

'"'rratc.  and  ctM>Iin^',  Iho  ?alt   ia  ohtaine*!   in  the  fona  of 
j'  powder,   which,  when  cxamiucd  by  ihr  DaicroooopO.  U 

*'  fir -idfti  prisma.     The  salt  (;i>c8  off  il>  wal«r  aC  IM*. 

'  '  ,.  m-ain«  unaltered  at  'JOO".     It  re^iuirra  urarly  lOn 

*u<   L»iiii*]i  *»*wx  lo  diMoko  it;  diasoWca  readily  iu  hydrwOilonc. 


I 


prnoTAiiTAnic  acid. 


"A 


nitric  or  noetic  acl*!;  but  is  insoluble  in  nlcobol.  (Arpjic.)  Tlio  noiioniw 
Bolntion  of  the  acid  salt  gives  off  part  of  its  acid  ^'hon  evaporated,  and 
deposits  the  bibaaic  salt  in  soft  filiiiiiug  nccdlee  united  in  spherical  uiBttfie^, 
-whicli  give  off  their  water  when  expo^d  to  the  air^  and  diAsolvo  sparingly 
in  water.     (Gruuer.) 


2  CaO       

Ciyttah. 

5G 

....    27-19    . 
....     55-34 
....     1747     . 

Arppc. 
..     27-12 

C'^HHy 

4  HO 

..- -.  114 

36 

..     17-23 

C"»H«Ca>0»  + 

-lAq  ....  206 

....  100-00 

6.  With  3  At.  Aciil. — The  salt  a  dissolves  readily  in  aqueous  pyro- 
tartaric  acid,  and  the  solution,  when  gently  evaporated,  yields  crystals 
Trhich  give  off  their  water  at  1 IC,  the  acid  then  also  bcginnini;  to  ev.iiM)- 
rate.  (Arppe.)  The  mono-acid  salt  cannot  be  obtained  ;  for,  on  neutraliting  1  pt. 
of  llie  aqueous  aciil  with  lime  and  adding  unotfaer  1  pt.,  a  lnn;c  quantity  of  bibdsic  salt 
ic  piYcipitatrd,  and  tbe  remaining  very  acid  liquid  deposits  on  evaporation  an  additional 
^oaDtitj  of  bibasic  aalt,  bo  that  ultimately  nothing  but  the  pure  acid  is  left.     (Arppe.) 


CrfttAl*. 

ArpiK). 

CaO    

^  __  _  ^^^ _  _  ^  _ ..... ...««, ... 

.    28     .. 

..      647    .. 

-      6-36 

C^H^O'.,^ 

•  .XHO.U 

123    .. 

..     28-40 

2  C«HH)»... 



264     .. 

.     60-97 

2  HO    

18     .. 

4-16     .. 

4-77 

CH^CaO*  +  2C»H»0«  +  2Aq  . .  433      ..  lOOOO 

Pi/rolarfrate  nf  Magnnia. — a.  Afonohagk. — n.  Maffnetia  atla  dissolves 
Tcry  readily  in  the  aqueous  acid,  forinin;?  a  perfectly  neutral  liquid, 
which,  when  evaporated  o%er  oil  of  Titriol  within  a  bell-jar  containing 
air,  leaves,  6rst  a  viscid  gum,  then,  after  evaporation,  an  easily  friahlo 
mass.  This  inaBS  gives  off  water  at  90^,  but  even  at  IT0°,  at  wliich 
temperature  further  decomiKtsitioii  begins,  it  gives  off  only  24-41  p.  c. 
in  all.  —  ^.  When  the  above  solution  la  evaporutcd  merely  to  a  syru[>, 
and  a  small  quantity  of  water  added  by  drops,  the  eyriip  yields  crystals, 
and  is  converted  iu  a  few  hours  iulo  a  dry  crystiilliue  maes,  which,  under 
the  tnicroscojw,  appears  to  consist  of  six-sidf^d  laminar  prisms;  it  gives  off 
nearly  all  its  water  at  130°,  and  the  small  remaiain^  quantity  at  200*, 
in  all  4057  p.  c.  —  The  siilta  u  and  ;?  dissolve  very  readily  in  water, 
but  are  insoliihio  in  alcohol  which  precipitates  them  from  water;  the 
Aqueous  solution  of  the  salt  {i  aguic  yields  crystals  when  evaporated;  but 
that  of  the  salt  »  leaves  a  syrup  which  does  not  crystalliso  till  water  ia 
dropt  into  it.     (Arppe.) 


a. 
2MikO «..., 

Dr^  gum. 
40     . .. 

19-23    ... 

25-y6     ... 

Aippe. 
....     18-48 

C'^H«0». 

6  HO    

114     .... 

54     .... 

..  .     24-41 

Ci-'H-'Mg^O*  +  6Aq 208     .... 

^.  Ciyttailine  matt. 
2  MirO 40     ..-. 

100-00 

16-27    ... 
43*51 
41-22     .. 

Arppe. 
....     15*95 

C'HO'    

114     .... 

12  HO  „ 

108     .... 

....     40-57 

C»H«M5'0«  +  12Aq   ....  262 


lOOW 


5? 
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b.     Monobasic.  —  Gnmray.  (Arppe.) 

Pyi^tnrtratf  of  Gfwina.  —  The  aqueous  aciJ  wtnpnted  with  hydrate 
or  gluciiix,  Itmves,  when  evaporatcil  over  oU  of  vitriol  within  a  receiver 
containing  air,  liio  acid  iaU  /»,  in  the  form  of  a  mnss  which  is  viscid 
at  first  hut  nfloinarda  hocomc^  crystalltae.  This  acid  salt  melts  at  1 10*, 
givoa  off  acid  viipours,  and  at  180^ Jeavca  ibo  neutral  salt  a.     (Arppc.) 


2  GO 2W 

c»H«o«  mo 


18-22 
81-7ti 


Arppe.                                      A.  Arppe. 

17-9.1     CO     „ 12*7  ^..  4*71  ....  4-;o 

V.nVCft   ....„ 123*0  ....  45-yB 

C'^H^O"  1«2'0    ...  4C»'31 


C»U*G'=0"  130-4  .      lOOW) 


Ci*H'GO%C"'U''0'»  2C77    ...  lOtt-OO 


Pyiof'trtiaf^  cf  Aftimina.  — tt.  }fenohasie. —  1.  By  hoilina;  still  moist 
hydrate  of  nhimiiia  with  a  qiutntity  "f  at|iu*oua  actd  lo^^  tli;in  stiHicicnt 
to  disflolvo  itj  Ilio  salt  is  obtained  in  tlio  fnrni  of  li  hoavy  powdt-r 
iiieolulilp  in  water,  —  S.  Precipitntcd  in  considerable  (|uantity  on  mixing 


hydrochlorate  of  alumina  witb  bibutiic  jtyrotnrtruto  of  soda,  in  au  ejLC04>9 
of  which  it  dissolves 


(Arppe.) 


Al«0>..... 
f  uo 

...-     Sl-4     .. 
...M  11 4  0     .. 
ISO     . 

..     280*     «.. 
..     62-111 

9-Hl     ... 

Arppp, 

(10           (20 

.„.    27-28    .„.     27*30 

7 13          0-oa 

\ws\ 


lUOOO 


I 


&.  Acid. —  Hydrate  of  olaniiun,  white  still  nioi^,  dittsolves  fluwlv  in 
the  aqueauH  acid,  aud  yiclda  by  evuporatiou,  cryi^taliij  from  wbii-b,  wlii*n 
Jiealod  with  watdr,  2  jwr  cent,  uf  hydrate  of  aluniiua  aepftroioa.  (ArppcO 


Grcm  Chromic  Hjf'liate  diuolrci  tip4r)ngly  in  the  1  " 
rrfO'i  slruiijjly  »ciJ  fi^lulitti  yirli-''  bj  rtapnuiliun,  gri'cii  - 
dae  cbromic  hydrate  forin*  with  The  cold  B<iueoiu  Mcid,  a  i-. 
{•erfectlx  d(!colar{»ril  by  eTa^mnition  tn  drjntvi.     (Arppr.) 


I  .':[iui  arid,  and  iUe 

.^{hIb  of  the  Brut; 

.-...w.iuu,  wliit:h  b-NXfiue* 


f./ranic  Pyrrftartrtttf. — Bibavic  pyrotarlrato  uf  potash  added  in  nranio 
nitrate  )2Ta'''»aIly  throws  down  a  wbito  crystalline  powder.  {V.  Uo»o.) 
The  ni|iif(itt!i  achl  diiutolvos  iiranic  hydrato  so  abundantly,  that  It 
lows  it**  jwur  tfi'^te;  and  the  yellow  solution,  wlion  cvuprtralcd  aud 
cooled,  dop'wttf*  a  v"llow  pnwder  which  bocome*  ycllowi.ih  wliito  wbeu 
dry,  diiwolvof  rea'liiy  in  wiitcr,  fonntng  .i  yi'ilnw  ^ilutitm,  and  i«  prvci- 
pitntril  therrfmm  iu  birgo  ciiiuntity  by  yfcobol  in  yellow  flakot.  ItB 
a<|uoou<i  solution,  eviiporated  with  a  larger  quantity  of  arid,  Icavos  a 
cn-etalline  mois.     (Arppe.) 


4  U^O*  ..^....^ 

t:>»H«0« 

2C'»U'0? 

4UO „. 


Pi^pitatnt  ty  attvhot. 


....  a7li 
....  lU 

u% 

30 


11  73 

tft-31 

370 


Arpp*. 


V4I 


C"H«(2UK)»)0\2[C'"H'(i;>0»)01  ♦  4Aq   ...  072    ...  100  00 

[At  Arppff  did  not  find  iIm  loii  ofirff'^ht  to  nmount  t<i  5*41  p.  c.  till  bebrttcd 
ulK  lo  20U%  It  U  iKiMibLe  UuU  adil  may  lure  juumhI  vti  irilli  tlto  waUu-.] 
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Pyrotariraie  of  Manganete. — Carbonate  of  tDaneaneae  disMlrea  alowly 
in  the  cold  aqueous  acid,  quickly  in  the  same  when  fiot,  ibrming  a  not 
perfectly  neutral  liquid,    which  leaves  a  gum  when  evaporated.     This 

Cam  still  retains  2  At.  water  at  200°,  and  decomposes  at  a  etron;^er  heat 
efore  the  water  escapes.  It  dissolves  readily  in  water,  and  is  precipi- 
tated therefrom  by  alcohol,  aa  a  curdy  mass,  which  diffuses  itself  tn  a 
larger  quantity  of  alcohol,  in  the  fbrm  of  a  reddish,  heavy,  granular 
powder.     (Arppe.) 


At  200*. 

2  MnO  72  .. 

C^oH'O* \U  .. 

2  HO 18  .. 

..     a5-30  . 

..     65-88 
8-82 

Arppe. 

.  34U0     2  MnO   .... 

C"HKy 

4  HO 

72  .. 

132  .. 

36  .. 

..    30  .. 
..     55 
..     15  . 

Arppe. 
..  29-00 

..  14-61 

C»H«Many  +  2Aq....  204  .. 

.  100-00 

+  6Aq   .... 

240  .. 

,.  100 

Antimonic  oxi<l«  is  qvite  insoluble  hi  the  aqneons  8cid  (Arppe),  or  diswlv^Fs  tery 
sparingly.     (Gniner.) 

Pyrotartraii  of  Bi/muth. —  The  heated  acid  does  not  dissolve  the  oxide 
or  the  carbonate  of  bismuth,  and  but  sparins^ly  the  recently  precipitatea 
hydrate.  The  solution  saturated  as  completely  as  possible,  becomes 
turbid  when  boiled  and  clear  again  on  cooling.  When  evaporated,  it 
leax'ca  the  crystallised  acid  and  a  gammy  substance.  With  water  it  forms 
a  precipitate,  which  increases  when  the  liquid  js  heated,  and  diminishes 
on  further  addition  of  water.  The  same  precipitate  is  formed  by  alcohol. 
The  precipitate  ignited  in  a  glass  tube,  leaves  a  residue  which,  if  exposed 
to  the  air  while  yet  warm,  takes  fire  and  burns  aWay,  leaving  oxide  of 
bismuth.     (Arppe.) 

Aippe. 
Air-dritd  predpiiale.  a.  b» 

A  Bi=03  948     ....     71-49  ....  71*54  ....  71-15 

3  CmfO*  342    25-79 

4  no 36     ....       2-72  ....     2-66  ....     2-78 

C«'H«(2Bi20»)0»,2[C"H?(BrO«)0^  +  2Aq....  1326     ....  100-00 
a  was  obtained  trith  vater ;  d,  with  alcohol. 

PyrotartraU  of  2inc.-^a.  Polyhaaic.  —  When  the  ftoinewhai  aiid  rfoln- 
tion  of  &  is  evaporated  to  a  soft  gnm  and  red^ssolved  in  water,  the^e 
remains  a  Bmall  quantity  of  powder  containing  55  pef  cent  of  einc 
oxide.     (Arppe.) 

h,  Biboiie.  a.  Anhydrom. —  The  metal  dissolves  slowly  iti  the  aei^y 
tho  oxide  quickly  at  a  boiling  heat.  The  syrup  obtained  by  evaporating^ 
the  acid  filtrate,  forms  with  alcohol  a  curdy  coa^ulum,  which  soon  changes 
to  a  granular  powder  and  diedolvcs  in  water,  leaving  a  small  Quantity  of 
the  salt  a.  But  by  precipitating  a  very  acid  solution  with  alcohol,  a  very 
soft  powder  is  obtained,  which  dissolves  completely  in  cold  water,  forming 
a  solution  which  becomes  turbid  when  boiled.    Via.  analysis  A,  a, 

fi.  Sydrated.  —  Carbonate  of  zinc  disolves  very  rapidly  in  the  hot- 
acid;  and  the  nearly  neutral  solution  leaves  on  evaporation,  a  thick  syrup 
wliich  gradually  forms  granules,  and  on  addition  of  a  small  quantity  of. 
water^  is  completely  converted  into  a  mass  which  is  soluble  in  water,  and 


u 
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luust  be  pressed  between  paper;  at  200°,  it  gives  off  14*dO  p.  c.  or  4  Al. 
waler,  retaining  2  At.    (Arppe.) 


Iff  a.  Air-dritd. 

2  ZoO 80-4     ....     41-3C 

C»U»0»     lU-0     ...     58-64 


Arppe.  &,  ^.  Air-dried,  Arppe. 

41-33     2  ZnO  804  ...     32-37  ....     32*73 

Cii>H«0*    I32'0  ...     5314 
4  HO 36-0      .     14  49  ...     14-99 


C"*H»Zn=0"  194-4 


10000 


6Aq 


248-4 


100*00 


Pt/rotartrnU  of  Cadmium.  —  a.  lHhasic.  —  a.  With  4  At.  water. — 
From  tlie  ucid  saturated  with  carbonate  of  cadmium,  alcoliol  throws 
down  a  ealt,  wliich,  after  drying  in  the  air,  gives  off  2  At.  water  at  lOU'', 
and  the  other  two  near  the  point  at  which  it  decomposes.     (Arppe.) 

d.  Wiih  G  At,  icaitr.  —  The  acid  saturate*!  with  oxide,  hyilrated 
oxiue,  or  carbonate  of  cadmium  and  evaporated  to  a  thick  sjrup, 
gradually  yields  granules,  ami  then,  after  being  covered  witli  a  litllo 
water,  and  left  to  evaporate  in  dry  air,  solidifiey  almost  entirely  to  a 
powder,  which  is  freed  from  the  acid  mother-liquor  by  pressure  between 
paper.  It  is  quite  neutral,  gives  off  1273  p.  c.  (4  At.)  water  at  200'', 
near  its  decomposing  point,  retaining  therefore  2  At.  It  dissolves 
readily  in  water,  and  is  precipitated  from  the  solution  by  alcohol. 
(Arppe.)  —  The  acid  eoluiiou  yields  small  fonr-snled  prisms,  which 
dissiilve  readily  in  water,  contain  48'4S  p.  c.  cadmic  oxide  afier  drying 
nt  130",  and  32  p.  o.  after  drying  at  100  .  Alcohol  abstraotd  acid  frum 
theui,  so  that  neutral  wilt  remains.     (Gniner.) 


«,  a,  Air-dried. 

2  CdO 128  ..  4604 

0"H*C^    114  ....  41-01 

4  HO    36  ...  12-95 

C"H'Cd'0«  +  4Aq  278  .     100  00 


Arppe. 
45-91 

12-67 


a,  fi,  Air-dritd. 

2CdO 128  .  ,    43-24 

C»H«0*...  132  ...    44*60 
4  HO  36  .  .    1216 

+  6Aq 296  ....  100*00 


Arppe. 
.  4313 

12-67 


b,  Monohnn'c. —  The  solution  of  the  salt  a,  mixed  with  oa  much  acid 
as  it  already  contains,  leaves  on  evaporation,  a  viscid  mass  in  which  a 
few  long  slender  needles  gradually  form.     (Arppe.) 

StnnnoM  Pyrotartrate,^1\\t  acid  does  not  dissolve  metallic  tJn,  but 
dlsaolvi'B  the  protoxide  and  ita  hydrate  with  facility.  The  volutiun 
filtered  from  a  yellow  basic  satt,  becomes  very  turbid  when  mixed  with 
water,  and  fonns  with  alcohol  a  oopioas  preoipitati^,  which,  after 
drying  at  *200^  contains  TOICp.  o.  stannous  oxide,  and  itt  therefuns 
SSnO.C'^H'SnH)";  it  is  decomposed  by  boiling  water,  with  solution  of  only 
a  very  small  portion.     (Aqipe.) 


ryrotartnite  of  Lead. —  a.  Sfsbastc. — Obtained  by  treating  the  salt  & 
with  ammonia  and  washing  with  water,  which  does  not  dissolve  any  uf 
tho  lead.     (Arppe.) 

6,  Quadri/xitic.^-  The  free  acid  or  the  bibosio  potash-mlt  forms  with 
ItMlo  acetate  of  lead  a  white  curd^  precipitate,  soluble  in  acidji  and  in 
cxeMB  of  Bubacetate  of  Icud,  but  msoluble  in  water.  (Peloutr.)  Tho 
curdy  precipitate  obtained  ivith   the  ammonia-salt,  and  soluble  in  pyro- 
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tartiric  ftci*!,  cakes  toother  in  a  few  hoara  on  the  bottom  of  the  rcssel, 
forming  a  hard,  yellowiah  white,  friable  orost.  (Sohlieper.) 


6  PbO 672    ., 

C»HK)» 114    . 

0 

...    85*50    .... 
...     14*50 

Arppe. 

85-40 

4  PbO,C»H«IVO»  . 786    . 

Saii  5.  ai  100*. 
4  PbO  „ 448    . 

...  10000 

...     79-71     .... 
...    20-29 

Arppe. 
....     79-66 

C"H«0». 114    . 

2  PbO,C»H«Pb*0« 562     ....  10000 

ScUiepo'f  nit  deicribed  under  6  contKtns  tt  100*  only  72*97  p.  c.  of  oxide  of 
lead.  Bjr  treating  the  salt  c  with  ammonta,  Oroner  obtidaed  a  white  powder,  whtdi 
contained  at  ISO*,  76'55  p.  c.  lead-oxide  and  3*09  p.  c,  water,  and  is  therefore 
2PbO,C»H«Pb«0»  +  2Aq. 

c.  Sihatu;, —  The  free  acid  does  not  precipitate  nitrate  or  neatral 
acetate  nf  lead  (Pelouie);  it  precipitates  neutral  acetate  of  lead  after  a 
while  in  bundles  of  needles  (Foarcroy  &  Vanqnelin,  Weniselos);  basio 
acetate  of  le-vd  precipitates  the  same  salt.  (Arppe.)  The  bibasio  potash- 
aalt  forms  with  neatral  acetate  of  lead  in  a  few  hours,  crystalline  nodules 
(V.  Rose),  white  flakes,  containing  66*05  p.  c.  oxide  (Pefonxe);  if  alcohol 
be  added,  the  precipitation  takes  place  immediately, — and  with  nitrate  of 
leatl,  after  a  while,  needles.  (Weniselos.)  By  boiling  the  acid  with  lead- 
oxide,  filtering  from  a  basio  salt,  and  evaporating  and  cooling,  the  salt 
is  likewise  obtained  in  needles,  which  however,  according  to  Arppe  (not, 
according  to  Omner)  are  anbydroas.  The  needles  lose  their  transparency 
on  exposnre  to  the  air.  (Oruner.)  The  salt  melts  on  heating  the  liquid 
from  which  it  has  been  precipitated,  and  forms  oily  drops.  (Schlieper.) 
It  yields  by  dry  distillation,  empyreumatic  oil  and  a  watery  liquid  con- 
taining acetic  acid,  and,  when  heated  in  contact  with  tho  air,  gives  off 
acid  vapours,  takes  fire  and  then  burns  away  with  a  glimmering  light, 
even  after  the  fire  has  been  removed.  (Qruner.^  It  dissolves  very 
sparingly  in  cold  water  (Weniselos),  more  readily  in  not  water,  from  which 
it  crystallises  out  on  cooling;  the  solution  of  the  precipitate  in  excess  of 
nitrate  of  lead  also  yields  fonr-sided  needles.    (Arppe.) 

Air-dritd  eryttaU  Onmer.  Arppe. 

2  PbO 224    ....  59*89  5902  ....     5973 

C»H«0«  114     ....  30*48 

4  HO 36     ....  9*63  9*58  ....      9*65 

C»H«PbK3»  +  4Aq....  374     ....  10000 

Ferrom  PyrotarlraU. —  The  acid,  especially  when  hot,  dissolves  Iron 
with  evolution  of  hydrogen.  The  solution  reddens  quickly,  and  forms 
ted  flakes  with  water  or  alcohol.     (Arppe.) 

Ferric  PyrotartraU. —  a.  ITtfA  18  .k^  .Som.-— Obtained  by  treating 
either  of  the  following  salts  with  excess  of  ammonia  and  washing.  Has 
the  appearance  of  hydrated  ferric  oxide.  After  drjring  at  100',  it  gives  off 
1 0-48  p.  o.  water  at  200.     (Arppe.) 
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h.  Prxl/islc.  —  Ferric  lijdroclilorato  aaturatod  tv'ilh  amittoaia  ju 
as  possible  without  permanent  precipitation,  furiiis  with  bib:itic  pyrotar- 
trato  of  sndn,  ft  copi<iiis  m-ccipltato,  which,  after  washing  niitl  tlrying  at 
lOO"*,  appears  hard  uud  muble,  gives  off  «'49  p.  c.  water  at  ioo^  i^ 
insohilile  in  water,  very  sparingly  in  acetic  acidj  but  Jtseolres  abunJantly 
iu  nitric  acid.     (Arppc.) 

Sait  a.  dHed  at  100*;  Arpp«. 

„     82-04 


18  Fi"0' U'lO     ....     93-92 

C'^U^O* 114     .,;.       «-<U 

IK  HO     162     .,.        9-« 


1716 


J  00-00 


10--t6 


.9a//  5.  dried  at  lOO*.  Arppe. 

6FrO» 4B0     ....     7403  ;4'2; 

C«'H'-0*. 114     .-    1759 

C  no     54     .-.      S33  ..  ft-(9 


ti4a 


1(M)'00 


III  the  ult  ««  Arppc  uinmca  20  Aq>  which  certainlj  agree*  better  with  the 

aastysii. 

c.  With  I  At.  Bnsf. —  Ferrlo  hyJrochlorat«  mUod  with  aionionia  litl 
a  rcddi^'h  colour  just  brgini)  to  uppcar,  forms  "n-ith  bibasic  pyrotartruto  of 
soda,  a  red  preclpitale  wliieh  has  a  gummy  cotisistcuco  only  when  warm. 
This  precipitate  washed,  Hr&t  with  water  containing  sal-ammoniac,  then 
with  pure  water,  and  afterwards  dried,  appears  browu,  (jivcj*  ott*  7'8ti 
p.  0.  water  at  200°,  and,  whon  moistoned  with  watcr^  a^unica  ft  y«Uowiiik 
broA'n  colour,  does  oot  become  gummy,  and  scarcely  colonri  lua  water. 
(Arppo.) 

lM$danQO\  Arp^ 

4  PiJO*  .  , «...„ S«0     ...     44-6»     ....^     U'H 

3C«"HKD» 343     ....    47-77 

6  HO   ..- «.„ 44    ..-      7*54    «...«      7-8« 
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rf.  }ff)nnhai,lc.  • — 1.  Pc?quichhrt-ii!6  of  iron  ffpo  from  ^xco.*fl  of  aciif, 
is  precipitated  by  the  bibiffic  Fwla-saU;  the  red,  rery  gummy  precipitate 
collected  on  a  filter  after  addition  of  fralammnniac,  without  which  tb* 
liquid  will  not  filter  well;  and  waahed  br  dccantation  after  drying, 
because,  if  water  were  immediately  poured  upon  it,  it  would  becumo 
pitchy  and  ^tnp  np  the  filter.  It  is  brown  in  the  dry  state,  but  rci]  add 
punnny  when  moi(*t.  It  dissolves  sparingly  in  cold  water  (in  20O  pu. 
ftcet*rding  to  roluur-c),  forming  a  clear  liquid,  which,  in  a  few  days,  toli- 
dificj*  to  a  Ktiir  innsa  (Arppe.)  2.  Tho  bolution  of  recently  prrcipita^cil 
forrie  hydnito  in  the  boiling  acid,  if  ex.bau4tcd  with  nlcobol,  after  cvapo- 
mlion  to  dryne-is.  leaves  a  red,  gummy  residue  of  iho  same  sill  whi-'h 
tamfl  br«wn  ofter  drying. 


J  no  ..- 


Aif-dr\fd. 

HO 

.....     27 


»-47 
dtrai 

11-30 


Arppe  (>). 

12Gj 


1107 


«» 


IMHM 


The  12*65  imd  1I'07  p.  c.  voter  otcapc  «t  100%  bat  u  more.    (Arppe.) 
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e.  Wifh  9  At.  acid. —  The  concentrated  acid  dissolves  recently  preci- 
pitated ferric  hydrate  pretty  easily  (not  lUo  dry),  forming  a  reddish 
yellow,  Tery  acid  liquid  wliich  soon  changes  completely  to  a  yellow  crys- 
talline mass.  This  mass  melts  at  105°,  giving  otf  1*81  p.  c.  water,  and 
after  evolving  acid  viipours,  ultimately  leaver  6*02  p.  o.  ferric  oxide.  It 
is  therefore  perhaps  Fe»O*,I»C"'H*0*,  18  Aq.,and  the  loss  at  105°  amoanU 
to  3  Aq.  On  cxuausting  the  cryatalline  mass  with  ahsoluto  alcohol, 
there  remains  a  brick-red  powder,  which  is  likewi.sc  insoluble  in  water, 
contiins  31  99  p.  c.  ferric  oxide  at  200**,  aud  ia  therefore  2Fe»0",3C"'H*0°. 
( Arppo.)  By  evaporiting  and  cooling  tbc  brown  aolutiou  uf  the  hydrated 
oxide  in  the  acid,  Qraner  obtained  brown  transparent  needles,  permanent 
in  the  air. 

Pyrotarirate  <>f  Cobalt. —  a.  Bttsic.  — By  exhausting  the  salt  6  with 
alcohol  and  washing  the  residue  with  water.  Rose-coloured  salt,  which 
when  heated  ^ivca  off  water,  to  the  amount  of  17'27  p.  o.  at  200°,  and 
turns  blue;  it  contains  6325  p.  o.  water.    (Arpj>e.) 

b.  Acid. —  Hydrated  protoxide  of  cobalt  dissolves  sparingly  in  the 
ooid,  forming  a  strongly  acid  liquid,  which  on  evaporation  deposits 
colourless  crystals  of  the  acid  mixed  with  a  sparingly  soluble  red  salt. 
On  neutralizing  with  ammonia,  there  is  obtained  a  ro»c-co]oured  crystal- 
line powder  containing  ammonia^  and  dissalving  with  decomposition  in 
water,    (Arppo.) 

Pyroiartrate  of  Nickel. —  a.  Bilatic.  —  The  hydrate  diasolvca  very 
easily  in  the  acid.  On  evaporating  the  fifreen  solution  to  a  crystalline 
ma^8,  and  exhausting  the  residue  completely  with  alcohol,  there  reiiiaiii.i 
a  green  cry&Lalline  powder  very  sparingly  soluble  in  water.  This  powder, 
after  drymg  in  the  air,  gives  off  1 1-62  p.  c.  water  at  200"*,  aud  a  little 
above  that  temperature,  il  slowly  parts  with  the  remainder,  amounting 
in  all  to  ]5'S9  p.c.  without  further  decomposition.     (Arppo.) 
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1  Jfio.  „» 

Mr-driea 

75     . 
114     . 

36     . 

..    33-33     .... 
.    50-67 
.     1600    .... 

Arpp«, 
.,.     33-50 

C»H«0» 

4  HO 

...     15-89 

C"^HWO«  + 

*Aq  

235     . 

...  WOO 

h.  Si-acid. —  The  solution  of  the  hydrated  oxide  in  the  acid  leaves, 
when  evaporated  under  a  bell-jar  with  oil  of  vitriol,  first  a  syrup,  then  a 
ory£tillinc  mass,  which  melts  at  115°  and  gives  off  2*85  p.  c  water,  hut 
emits  acid  rnpoure  even  at  120;  in  the  free  state,  but  not  when  dissolved 
in  water,  it  is  decomposed  by  alcohol  and  yields  the  salt  a.    (Arppe.) 

Cry§taUitu  num,  Arpp«. 

NIO „ „    37-4  ....  1J0«    11-90 

2  C'U'O* „....„ 228-0  ....  73-48 

5  no 430  ...  H-49 

C"HT<iO»,C**'HK)«  +  2Aq 310  5     ....  10000 

CuprU  Pr/rciariraU.'^a.    Quadrxbaitic. — Wlien  the  azure-coloured 
solution  of  the  salt  6  in  ammonia  is  evaporated  with  addition  of  water,  it 
becomes  nearly  decoloriztd  and  deposits  greenish    flakes,   which  ^ixax 
VOL.  XI.  n 
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drying  in  tlie  nir  contnin  5L'40  p. c   cupric   oxitlc  a&d  ^re  theroforo 
4CuO,C^n4«0»,  4Aq.     (Arppc.) 

6.  Iiihu$\c.  —  ].  The  warm  acid  forms  with  cuprlc  oxtde,  a  pale  green 
salt,  part  of  wliich  rciimtas  dissolved  in  the  exceiia  of  ucid,  forming  a  gre«n 
fioliition,  nhicli.  when  evaporated,  depoalts  green  cTy^tala  of  tbo  salt 
together  with  cryBtild  of  the  acid.  (Gruner). —  2.  The  bihasic  soda- 
ealt,  but  not  the  free  acid,  precipitates  cupric  salts  bluish  greco. 
(V.  Ro."ic,  Arppc),  blue  (Gobel),  bluish  (Weoiaclos). —  The  air-dried  salt 
gives  ofl*  itfi  water  .iL  i;iu°,  and  at  a  higher  temperature  emits  vapours 
having  a  strong  oJour  of  butyric  acid.  (Arppo.)  The  salt  subjected  Ui 
dry  di^tillntio^  appears  to  yield  fomiio  acid.  (Gruner.)  It  dissolves  io 
about  230  pts.  of  water  (Fclouzo)i  easily  in  acida  and  ammonia,  aoaroel/ 
in  alcohol.     (Arppc.) 


2  CuO 

10  c       

Driifd  at  100% 

- -..     BO     ... 

60     ... 

Gdbel  (2). 

37-73    37-76 

2B'30            .     2B*40 

6  [I 

„ 8     .... 

3'78     2'84 

8  O  

64     .... 

3019    .„ 3100 

2  CuO  

2Aq  .„ 212     .... 

SO     .  ..     S4'77 

100-00     10000 

Graner  (1).    Arppe  (2). 
....     34'18     ,.  ,     34  57 

C'H'O' 

4  HO 

114    ....    49*58 

36    ....     IV65 

....     15*40        .     1560 

C"Il«CttSO»  +  4Aq  230     ....  10000 

The  blue  solution  of  tbe  salt  h  in  ammonia  leaves,  when  evaporated 
under  a  bell-Jar,  6r.tt  a  thick  syrup,  then  a  drv  mass,  which  contaias 
80*41  p.  c.of  the  dry  salt  h,  aud  io  therefore  C'°li'Cu*0',NH*0.   (Arppe.) 

Mrrcurout  Pyrotartrate.  —The  bibasic  potodh-salt,  (not  tbe  free  acid, 
according:  to  Pelouze),  forms  an  abundant  precipitate  with  inercarou 
nitrate.  (V.  Rose.)  The  dried  wbite  pulvernleat  salt  contains  74*81  p.c. 
mercnrouH  oxide.  In  the  moist  state,  it  turns  grey  when  exposed, to  tbe 
sun.  When  heated,  it  sublimes  partly  undecomposed  and  leaves  obarooal. 
(Harff.)  It  \&  nearly  insoluble  in  water,  ca«ily  soluble  in  nitric  acid, 
somewhat  in  aqueous  bibasic  pyrotartrate  of  soda  (Arpp6)j  insoluble  io 
alohol  and  ether.     (Harff,  A'.  Jir.  Arch.  5,  274.) 

The  salt  when  suspended  in  water,  is  converted  by  ammonia,  iutoft 
volvet-black,  tiistulcM  powder  coutaiuiug  ammonia  and  86*8  p.  o. 
caroos  oxide     (Harff.) 

Mercuric  Pi/t-otartfat^. —  1.  The  solution  obtalnecf  by  digQsti^^^| 
mercuric  oxide  with  the  acid,  yields  on  evaporation,  a  transparont,  no^H 
crystiilliuo  mass,  from  which  cold  water  throws  down  a  white  powder. 
Tliid  powder  redissolres  wheu  heated,  and  yields  orystallioe  nodules  oa 
c-ooliiig.  (Gruner.)  The  hot-filtered  solution  of  mercuric  oxide  in  the 
concciilrated  acid  deposits  a  white  powder  on  cooling.  (Harff.)  Tbe 
solution  of  mercuric  oxide  in  the  lioiting  ncid,  when  evaporated  by  heat, 
becomes  turbid  on  cooling,  and  forms  with  water  a  precipitate  which 
diiappears  on  beating  tbe  lifjuid;  the  solution  evaporated  under  a  bell-jar 
loaves  a  mass   coasisliDg  of  very  small   globules   or  grain*.    (Arppe.) 
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2.  TIiG  polasli-salt  (not  the  free  acid,  according  to  V.  Rose)  added  to  a 
Eolutiou  of  mercuric  nitrate,  throws  dowu  a  whito  cry&lulliuo  powder, 
having  a  metallic  taste,  and  containing*  GO'18  p.  c.  mercuric  oxide.  This 
jKiwdcr  ia  decoiiipo:.'cd  by  dry  distillation,  leaving  a  residue  uf  charcoal; 
disfiutvcs  in  HU  pts.  of  water,  formin^r  a  solution  which  deposits  a  hasic 
salt  on  boiling;  it  dissolves  nioro  rc;idi]y  in  acidulated  wattir,  and  in  oil 
of  vitriol,  especially  when  warm;  but  is  nearly  insoluble  in  nlerdiul  and 
ether.  (HarlF,  iV.  Ur.  Arch..  5,  2TC.)  Corrosive  sublimate  forma  with 
the  »oda-sa]t  a  scanty  precipitate  agrecinir  in  composition  with  that 
obtained  by  (1).  (Arppe.)  Corrodivo  eublimate  forma  with  the  acid,  a 
white  precipitate  which  disappears  on  ni,'itatioii;  ihcn,  after  12  hours 
a  browu  red  prccipitato;  with  the  potadh-salt.  it  ^j^radually  forms  a  white 
cloud,  and  ihen  after  12  hnurs,  a  Itrown  precipitate.     (Gobel.) 

The  aa!t  suapenJcd  in  water  is  converted  by  ammonia  into  a  white 
powder,  which  has  a  faint  metallic  taste,  contains  77*9  p.  c  mcrcunc 
oxide  and  givea  off  ammonia  when  treated  with  potash.     (HarlT.) 

Pyrot/ir/ra'e  of  -SV/rcr.  ■ — Bibaiiic  pyrotnrtr.ilo  of  potash  (ammonia, 
according  to  Schlicper;  soda,  acconling  to  Arppe)  precipit^iles  nitrate  of 
silver  immcdi.itfly  and  ahund'intly.  (V.  Hose.)  The  white  precipitate 
resembles  flakes  of  hydrate  of  alumina,  and  »h>wly  dries  up  to  hard  trans* 
lucent  lumps  which  yield  a  brown-white  powder.  (Schlicper.)  Under 
the  microscope,  it  is  seen  to  consist  of  dcUcato  needles;  in  tlte  moist  state 
it  tunis  ^rcy  on  exposure  to  light  ( poppy-bluo  according  to  Giibel),  givea 
ofiT,  when  strongly  heated,  vapours  smelling  of  butyric  acid,  and  dissolves 
sparingly  in  cold  water,  readily  in  nitric  acid,  acetic  acid,  and  ammonia. 
(Arppe.) —  The  free  acid  forms  with  nitrate  of  bilvt-r,  after  12  hours,  a 
grey  precipitate  (Fourcroy  and  Vau^ueliii),  autl  with  iicetato  of  silver, 
after  12  hours,  a  bhwk-browu  precipit.ite.  (Gobel.) 


w 


IOC. 
GH.. 
2Ag 
BO  . 


J}ried  ai  100*.                          Schlicper.  Arppe. 

„ CO     ....  17-34  18-^1  ....  17-3(i 

6     ....  1-74  201  ....  1-88 

216     ....  62*43  60-27  ...  62-29 

64    ....  18-49  19-n  ..-  18-47 


C'lI^Ag-Cy 340     ....  100-00    IUO-00 


100-00 


The  soda-salt  forms  with  bichloride  of  platinnm,  a  scanty  red-brown 
precipitate,  which  quickly  changes  to  metallic  platinum.     (Arppo.) 

Pyrotartaric  acid  disiiolves  readily  in  alcohol  and  et/ter.    fArppe,^ 

The  ompyreumatic  oil  which  passes  over  in  the  dry  distiJlation  of 
tartaric  acid,  contains  an  acid  different  from  pyrotartaric  acid,  which  crys- 
tallises in  three  or  four-sidod  needles,  precipitates  hydrochlorato  and 
euljdiate  of  lime  after  a  while  in  the  crystalline  form,  and  forms  copious 
precipitates  with  neutral  acetate  of  lead  aud  mcrcnroua  and  mercuric 
nitrates  (not  with  nitrate  of  silver).    (V.  Hose.) 

Gruner  likewise  observed  a  peculiar  acid  which  crystallised  like 
benzoic  acid,  volatilised  readily  in  pungent  vapours,  but  boiled  when 
quickly  Ucated,  turning  brown  aud  leaving  a  !arp:c  quantity  of  charcoal. 
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Conjugated  Compounds,  of  Ok  Oxytfenriiuelem  C"HH>«. 
Pyrotartrate  of  Methyl, 

The  aolntion  of  pTTotArtaric  acid  io  wood-sptrtt,  satarated  with  dr^ 
hydrocbluric  acid  and  distilled  over  chloride  of  ealcium  and  carbonate  of 
iuagne«ia,  yields  a  yellowish  oil  which  sinks  in  water.  (Arppe.) 


Pyrotartrate  of  Ethyl. 

GacNER  (1832)  and  Arppe  in  the  momoirs  cited  on  po^  83,  84. 
MAI.AOUTT.  Ann.  Chim.  rhys.  64,  275;  also  Ami.  Pharm,  25,  272;  alt 
J.pr.  Chan.  11,225. 

Vfeprttrttion.  —  A  mixture  of  1  pt.  conccatrated  lijdrochlorio  acid, 
S  pts.  pyrotartaric  acid,  uud  4  pt«.  alcohol,  is  distilled  to  one-half;  and 
the  oily  pyrotartrate  of  ethyl  precipitated  from  the  aoid  residue  by  water, 
washed  repeatedly  with  water,  digOBte<l  with  lead*<ixide,  and  distilled. 
(Qrancr.)  2.  The  solution  of  pyrotartaric  acid  in  absolute  alcohol  is 
saturated  with  dry  hydrochloric  acid;  evuporated  a  little;  the  eompoond 
ether  precipitated  by  water  in  the  form  of  a  yellow  orl;  and  this  oil, 
after  the  watery  liquid  has  been  decanted,  is  neutralised  with  carbonate 
of  soda,  dried  over  chloride  of  calcium,  and  rectifiod.  (Arppo^)  —  3.  The 
aaine  process  as  for  citric  ether,  excepting  that  byilrochloric  acid  is  tu  be 
used  in  place  of  sulphuric,  and  the  ether  purified  by  diitillation, — 
whereby  it  is  but  slightly  decomposed^ — and  washing.     (Malajruti.) 

Properties.  Transparent,  colnnrless  oil  (yellow,  according  to  Gruner); 
of  sp.  gr.  I'OIO  at  185"';  begins  to  boil  at  218°,  but  the  boiling  puint 
rapidly  rises  in  consequence  of  partial  decomposition  j  swells  Yikecalttmut 
arotmttioijs;  has  a  pungent  bitter  taste  (and  burning,  according  to  Gruner); 
neutral  (Malagati). 
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De(0mpO8ftiofU.  1.  The  ether  is  not  set  on  6re  by  the  flame  of  a 
candle,  but  burns  with  a  white  Aanie  when  more  strooj^ly  heated.  It  is 
scarcely  attacked  by  chlorine,  iodine  or  bromine. —  2,  It  is  dooompoMd 
by  nitric  acid,  but  only  with  the  aid  of  beat.  —  3.  Dissolves,  with  slow 
doct>mpo8ition  in  cold  oil  of  vitriul,  and  when  heated  therewith,  quickly 
produces  sulpburuus  acid  and  charcoal.  The  solution  in  hydrochbtncaciii 
likewise  decomposes  at  80^  (Malaguti.) —  4.  It  is  eiluwiy  decomposed  by 
watar,  more  quickly  by  aqueous  pota<b,  into  alcohol  and  pyrotartane 


AXIITDROUS  PrnOTAIlTARIC  ACID. 
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acid.  (Grnner,  MaWuti.)  Dry  amnioniacal  gaa  bos  no  action  upon  it; 
and  no  precipitate  la  produced  hy  baryta,  strontiaj  or  lime-water.  — 
(Mala^uii.) 

Combinations.  —  TLe  ether  is  nearly  inaoluhlo  in  water,  dissolves 
readily  in  cold  oil  of  vitriol  and  hydrochloric  acid,  and  in  all  proportions 
in  ether  and  alcohol,  being  precipitated  from  the  latter  by  water.  — 
(Gruuer.) 


Oxygen  nuclau  C'*H*0' 


Anhydrous  Pyrotartaric  Acid. 
C"'H*0'=C"*H*0',0'. 

Arppe,  (1847.)   De  acido  pyrotartarico,  d:c.  20. 

Pyrotartaric  Ankydrtdt,  Rrtnzamnanhydrid. 

Formjaticn.  1.  Pyrotartaric  acid  when  boiled  for  some  time,  lofies  its 
cryBtallisability,  bein^^  for  the  most  part  converted  into  the  oily  anliy- 
drous  acid,  and  if  then  distilled,  yields^  first  water,  then  the  anhydrous 
acid  mixed  with  a  small  portion  of  the  ordinary  acid.  — 2.  Pyrotarlurie 
acid  distilled  with  phosphoric  acid,  yields  a  distillate  which, so  lung  as  no 
carbonisation  takes  place,  consists  of  the  pure  anhydrous  acid. 

Preparation.  1.  Fused  pyrotartaric  acid  miicd  with  glacial  phos- 
phoric acid  is  distilled  till  the  rofiidue  begins  to  turn  brown,  pure  anhy- 
drous pyrotartaric  acid  passiujr  over  all  the  while;  the  portion  of  the 
mixture  whirh  remnins  liquid  after  coolinji^  is  then  decanted  into  another 
retort,  and  about  two-thtrds  distilled  off  at  about  1Q0\ 

Properties,  ^Cii\<iMT\z%s  oil,  which  does  not  solidify  at  —  10^,  sinks  in 
water,  boils  at  230°»  and  vulatilises  nndecomposed;  inodorous  at  20°, 
smells  like  acetic  acid  at  40*;  excites  first  a  sweetish  then  a  sour  Uiste 
like  that  of  the  hydrated  acid;  when  swallowed,  it  produces  a  burning 
and  scratching  sensation  in  the  throat.     Perfectly  neutral. 
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Dtcomposition.  Converted  slowly  by  water,  quickly  by  aqueous 
alkalis,  into  ordinary  pyrotartaric  ucid. 

Combinations,  Dissolves  very  sparingly  in  tvnUr,  readily  in  alcoholf 
whence  it  is  precipitated  by  water  in  oily  drops,  which  gradually  ohango 
into  the  hydrated  acid.     (Arppe.) 


ASIYL:    OXYGEN-NUCLEUS  cm*0*. 
Appmdxx  to  I*i/rot<iiiaric  Acid, 

%   Bipyrotartramide  C»H^NO* 

Arppb,  Antu  Pharm.  87,  231. 

Bipyrtrontide^  Pyrotttrtrimide. 

Obtained  by  ilio  dry  distillation  of  acid  pyrotartrato  of  ammoDia 
(p.  87).  To  purify  the  crypLallinc  prudnct,  which  sc|>arato3  during  tha 
wliole  course  of  tlie  operation^  it  is  thoroui,d»ly  uioisteneci  witb  water, 
di.s.<n)rcin)y  the  aid  of  beat,  left  to  >=ppanito  by  ccolinn;,  and  prL'^sed; 
and  these  operations  are  repeated  till  the  yellowish  colour  ia  quite  and 
the  empyrtuniatic  odour  nearly  gone;  the  odour  may  be  completely 
remoYed  by  keeping  the  product  for  somo  time  over  oil  of  vitriol. 

Pj'opertirs.  Crystallises  from  eolation  in  water,  alcohol,  or  ether,  in 
delicate  shining  anhydrous  needles,  —  I:npure  bipjTourtramide,  howeter, 
mnj  remniD  Vu{Miti  for  s  long  time  ot  the  ordinnrjr  temiKrfltare  of  a  room,  if  it  cool&tik* 
bot  a  trace  of  water,  a  peculiarity  perhaps  orUiDg;  from  the  presence  of  iti  emprrvu- 
matic  oil;  but  even  in  Ihnt  cnse  it  noon   solidifieH  when  Immersed  in  snow.  —  fBiifi 

obtained  the  compound  in  smnll  wliito  lauiinte  irhioh  melted  at  the  beat 
of  the  waier-lKith.  {Ann.  P/wnn,  91,  105).]  The  compound  has  a 
cooling,  dlivhlly  bitter  and  sour  taste.  Melts  at  66°  to  an  oil  which,  oa 
coolin;;,  solidifies  in  a  laminated  crystalline  mas^,  greasy  to  tho  touch. 
Volatilises  at  100""",  but  does  not  begin  to  boil  till  heated  above  2S0\  Tho 
boiling  point  is  nut  constant.     The  aqueous  solution  has  au  acid  reaction. 
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Decomposition,  Bipyrotartramide  boiled  with  a  largo  excess  of  stroof 
eolutiou  of  potash,  gives  ulf  nminouia  iiud  furnis  pyrotartrato  of  pntiish. 

i'omhinatxoiu.  —  Diitfolves  in  uaUr;  readily  in  tho  onliuary  aciiU  and 
alkaiit;  does  not  combine  with  aininonia. 

L efid-compouruL  -~-'Lcsid-(ixido  dissolves  abundantly  in  an  ftqneovi 
Bolntiou  of  bipyrotartramide,  and  the  alkaline  solution  dries  up  to  an 
aroorphoQS  inastf,  containing  .'i-47  p.  c.  {5  At.)  water,  which  go  ofl'at  100^ 
and  not  completely  reditMolved  by  water. 
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BipTTotartrunide  does  not  combine  with  oitJe  of  silver. 
Bipyrotartramide  is  soluble  in  atcohol  and  in  Hha:  (Arppo.)  T. 


quad:uchlorovalekian!c  acid. 


Chhritu-nuclev3  C^CIMl'. 
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Terchlorovaleiianic  Acid. 

DrHAS  Sc  Stas.  (1840.)     Ajin,  Cfiivi.  Phyt.  73,  136;  also  Ann,  Pharm, 
35,  149;  aUo/.^r.  Cfum.  21,  283. 

7yicMorbaIdria>u6Mre,  Acitle  chlarwaierittque. 

Preparation.  Dry  clilorhie  ^as  is  passed  in  tbc  dark  tlirouph  dry 
■valerianic  aciJ,  the  li'iuid  bciug  at  first  cooled  with  cold  water,  th.it  it  iiuy 
not  bo  thrown  about,  bnt  afterwards,  wlien  it  begins  to  os^unio  a  inure 
viscid  consisteuc}',  beiited  to  SO""  or  60";  the  passage  of  the  chlorine  is 
continued  as  Jong  as  hydrochloric  acid  is  evolved,  and  afterwards  c-ubunic 
acid  gu  passed  through  the  liquid  as  long  a^  it  drives  out  chlorine  and 
hydrochloric  acid. 

Propei'tifn.  —  Colourless,  transparent  oil,  very  thick  at -^  IS'',  semi- 
fluid at  ordinary  temperatures,  very  mobile  at  30  ,  Heavier  than  water. 
Inodorous;  tastes  sharp  and  burning,  and  makes  a  white  spot  upon  the 
tongue. 
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I  Decontpoaition.  —  The  acid  gives  off  a  large  quantity  of  hydrochloric 

■^      acid  between  110*  and  120\ 


COCPH^O* 205-2 


100-00     100-00 


Covihinations,  The  acid  takes  up  water  immediately,  and  forms  a 
very  fluid  hydrate,  which  tiinks  in  water,  and  does  nut  give  ofl"  the  whole 
of  Its  water  even  at  lOO"  in  vacuo. 

From  its  solution  in  [concentrated?]  alkalis,  it  is  precipitated  by 
stronger  acids. 

The  recently-prepared  dilute  aqueous  solution  does  not  precipitate 
nitrate  of  silver; 'hut  the  hydnite  forms  with  ii  a  copious  precipitate, 
perfectly  soluble  in  nitric  acid.     (Dumaa  ^  Stas.) 


CfUonne-nuclctti  C"CI*0». 

Quadrichlorovalerianic  Acid. 
C"CI*H»0'  =  c»Tl'il»,0*. 

DcKAS  &  Stas.  (1840.)    Anu.  Chim.  Pht/s,  73,  130;  also^vm.  Phtxrm. 
3.5,  150;  aUo  J.  pr.  chem.  21,  285. 

Quadrichlordaidriana&ure,  Aeidt  ehhrovaltrQiiqut, 

preparation.      Dry  chlorine  gas  is  passed  iu  sunsliine,  through  dry 
valerianic  acid,  at  first  in  the  culdj  afterwaida  at  OU^'j  till  the  furmatiou  of 
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AT^fTLBNE;  CTTLOniNE-NUCLEUS    C«tl«H". 


hydroohloric  acid  ceases,  and  afterwards  carbonic  acid  gas  passed  through 
the  liquid  for  several  hours  to  expel  the  free  chlorine  and  hydrochloric 
acid  which  colour  the  acid  yellow. 

ProperUt$.  Colourlew,  Bemi-flaid  oil,  which  does  not  soldify  at  — 15*; 
heavier  than  water ;  not  Tolatile ;  inodorous ;  and  having  a  bunung, 
somewhat  bitter  taste. 
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Deoompontionjt.  1.  Tn  the  dry  state,  the  acid  remains  unaltered  at 
ordinary  temperatures  au J  at  350^,  but  decomposes  at  higher  tempera- 
tures, with  evolution  of  hydrochloric  acid.  —  2.  It  is  not  decomposed  by 
ammonia,  but  uuickly  by  excess  of  potash  or  soda,  with  formatioa  of  a 
chloride  and  a  brown  substxince. 

Combination.  The  acid  shaken  up  with  a  small  quantity  of  wai^ 
forms  a  thin  oily  hydrate  and  above  it  an  aqueous  solution. — a.  The 
hydrate  Ijccoraes  turbid  at  —  18^  with  separation  of  ice.  It  decomposes 
with  formation  of  hydrochloric  acid,  when  heated,  and  even  when  merely 
left  at  re«t  for  several  ditys,  so  that  it  then  precipitates  nitrate  of  silver- 
It  coutuinn  23-3  p.c.  C  and  31  H.  and  is  therefore  C'^CIMPO',  2  HO. 

h.  Tn  a  large  quantity  uf  water,  both  the  acid  and  its  hydrate  are 
abundantly  soluble. 

The  Quadncfihrovahratet  or  ChhrovaUrosatet  =  C'*C1*H*M0*.  Tho 
acid  expels  carbonic  acid  from  thu  alkaline  carbonates  ;  its  amimmia, 
poCa*h,  and  *»/a-saIts  taste  very  sharp  and  bitter,  an<l  from  these  solntioQS 
[when  not  too  dilute],  slronj^er  nrids  throw  down  tho  hydrate. 

By  precipitating;  nitrate  of  silver  with  the  ammonia-salt,  qnadrtchlo' 
rovaUratf  nf  ttlvrr  is  obtained  ma  a  white  cryataliino  precipitate.  This 
halt  is  gradually  decomposed  in  the  dark  into  whtto  chloride  uf  silver, 
and  a  substance  which  s|>ot8  jtapor  and  is  perhaps  C'*CI*H*0*  [more 
probably:  C'CI'HK)*].  The  silver-salt  dissolves  sparingly  in  water, 
rrndily  in  nitric  acid;  and  Uiese  solutions,  when  exposed  to  light,  deposil 
black  chloride  of  silver. 
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The  aoid  dissolves  readily  in  alcohol  and  ethfr;  but  the  eolations,  after 
n  while,  precipitate  nitrato  of  silver.    (Dumas  &  bias.) 
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Amidofftn-nucleut  C"AdH*. 

Amylamine. 

C»*NH'»  =  C»»AdH»,H».  1 

WcRTJB.  (1840.)  Compi,  rend.  2»,  186;  aUo  JT.  J.  Pham,  16,  877.— 

N,  Arm,  Chm.  Phyt,  ao,  447. 
nuAziEii  &  OoMLBTU.    C?^fm.  ^<w.  Qu.  J.  3,  210;  inn.  PAam.  75,  258. 

AmyUnqn$t  TtiUrtmint,  Ammwia^ut  valtriqut. 

PcrmtUton.    1.  In  tb<  dooompo«hlon  of  oyAoaU  of  amjl  (aUopbanaU 
of  anjk,  —  p.  74)  oyannmU  of  %iny\,  or  ^myUmtk  by  potaib  : 

C»NH"0*  ^  3110  -I-  2K0  -  C>«NH»  +  2(K0,C0>)> 

Md  C»»N»HWO"  +  2H0  +  2K0  «  C»NH»  +  a(KO,CO>)  +  NIP. 

Y.  t.  By  bMtlng  ftmyloiolphate  of  lime  with  tloobollo  ammonlft : 

C>«UtiCi,2804  -t-  Nil*  .  C<«NH»,H804  +  CtBO*, 

The  mixture  heat«d  to  2A0°  fur  two  boun  In  a  Maled  tube,  yloMs  a  miuur, 
whlob  wben  dlitltlod  wltb  notuh,  fflve«  off  tmylamlne.  Amyloflulpliato 
of  baryta  app«an  to  aot  in  a  ilmuar  manner.  (Berthelot,  Compt,  rend, 
36, 1008.) 


T 


Pnparation,  Oyanato  of  potnuh  is  dlstillod  with  amyluiulphate  of 
potn«lt;  tho  reiulting  diatilkto  of  oyanato  and  cyanurato  of  amy!  again 
uiatillod  with  •trong  oaustic  puta«h,  tlio  cyanurato  of  amyl  boin^  doconi- 
pfjiod  aftor  tho  wator  ha«  paiiitod  ovor;  tho  iitrongly  alKdlino  diatillato, 
which  often  coniii»t«  of  two  layoroi  noiitralizud  witfi  hydrochloric  acid, 
(Iltorod.  and  ovaporatod  on  tho  wator-l)Uth;  tho  hytirochlnrato  of  atny- 
bmino  which  romainM,  puriflod  by^recryatalliiiation  and  diHtillnd  with  liiiio; 
and  the  atnylamino  wliich  pafiseii  ovor,  roctiflod  by  dlfitillation  over 
baryta  or  hydrate  of  potanb.  (Wurts.1  Since  crude  cyanide  of  umyt 
(p.  07)  when  prepared  from  cyanide  of  potaMiutn  containing  oranate  of 
]KitaJtb|  is  contaminated  with  ullonlianate  of  amyl,  it  follows  that  when 
■tich  impure  cyanide  is  t>oilod  with  alcoholic  pota«h  to  ol>tain  ciipruato  of 
potash,  the  alcohol  and  fusol-oil  which  pass  over  are  accompanied  by 
amylamine;  and  oonsequently,  when  the  distillate,  after  being  mixed 
with  hydrochloric  acid,  is  evaporated  to  a  syrup,  this  syrup  dilutod  with 
water,  whereupon  an  additional  portion  ot  fusel-oil  separates  out,  and 
tho  liquid  separated  therefrom  boilod  for  a  while  to  expel  tho  rest  of  tho 
fuHol-oil,  a  liquid  is  obtained,  which,  wben  subsequently  distilled  with 
potash,  yields  pure  amylamine.     (Brailor  &  Oosslotb.) 

Propertiit,  ColourleM,  rery  thin  llnuld,  of  ep,  ffr,  07503  at  18^ 
bollinff  at  05*,  •fflolllog  of  ammonia  and  tusol-oll,  and  having  a  burnings 
eaoitlS  tnd  bitter  tMte.    (Wurti.)    BoUi  at  03".    (Brailer  5t  GoMletb-.) 
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AMYLENE:   AMIDOGEN-NUCLEUS  C'^AdH'. 


IOC 

N 

13  H 


60 

U 
13 


Wurta. 

63-97     68-52 

1G-U9 

14-94     15-03 


C«NII« 87 


100-00 


Dfcomposttiom.  1.  Amylamine  burna  with  a  bright  flame.  (Wurtx.) — 
2.  AVilh  bromiue  it  forms  Ijyilrobnunatc  of  ani^Iuininc  and  in.'joluble 
drupa  of  a  liromine  coniiM»uii<i.  (\Vurt2.)  —  3.  isiiperaaturatotl  with 
hydrochloric  acid  and  j^^radnntly  dropt  into  a  warm  iiqueo(i.<)  solution  uf 
nitrate  of  potash,  it  gives  oft'  a  large  quantity  of  nitrogen  and  j^ields  aa 
oily  diatillate  of  nitrite  of  aniyl. 

C»NH»  +  2N0^  =  C'»Na'»0*  +  2H0  +  2N.    (Warti.) 

At  tho  fame  lime,  however,  tliere  are  formed  a  few  easily  fusiblo  laniinie 
having  a  fatty  ludtre,  which  portly  distil  over  with  the  nmylic  nitrite 
and  iiftcrwurds  sepumto  from  it,  partly  remain  behind  with  the  chloride 
of  potaeaium.     (llofmann,  Ann  Pharrn.  7&t  364.) 

Ccmhinationt,     Amylamino  mixes  in  all  proportions  with  wUer, 

Salts  of  Aniylam'u}^. —  Tho  following  bases  are  precipitated  from 
their  solutions  in  acid  by  amylaminc  :  Ma^csia,  alumina,  tho  sestjai- 
oxides  oi  chromium  and  uranium,  protoxi<le  of  manganese,  tho  teroxides 
of  antimony  and  bismuth,  oxtdo  of  zinc,  oxide  of  cadmium,  protoxide 
of  tin,  protoxide  of  lead  (from  uitrio  but  not  from  acetic  acid),  «o9i^ai* 
oxide  of  iron,  the  protoxides  of  cobalt,  nickel  and  copper,  mcrcuroui 
oxide,  corroflivo  sublimate  (white  preeipitatej,  oxide  of  silver,  and 
tcroxide  of  gold;  an  excess  of  it  redissofvcs  alumina,  oxide  of  cupptr, 
oxide  of  silver,  and  oxide  of  gold.    (Wurtx.) 

CarhofiaU  of  Amyhimint. —  Formed  as  a  crystallino  deposit  oa  tlie 
fitdea  of  vessels  eontaiuing  nniylamino  and  exposed  to  tho  air. 

Snlpftatf  of  Amyh/jiwr.  —  Formed  by  heating  amyloatUpbale  of  UnM 
or  hnryta  witli  alcoholic  nmrnunia.     (Bcrthclot,  p.  38.) 

HyJi'oii'omate  of  Amyhminf. —  Melts  at  &  strong  heat  and  diffutcs 
white  inflammable  vnponrs.  Permanent  in  the  air,  very  soluble  in  water 
and  alcohol,  very  eparingly  in  ether,  which  precipitates  it  from  coocea- 
tralcd  alcoholic  solutions.     (Wurtx.) 
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Amylamino  in  excels  redlssolves  ahtmlna  precipitated  from  il«  salts 
by  a  smaller  ifuantity  of  amylamino  (u  property  which  may  be 
avajlahlc  for  the  separntiuu   of  alumina   from   Kcsquioxide  of  iron); 

)'c  oxtile  with  axuru  colour,  but   not  so  readily  as  ammonia;  also^  but 


BIAMYLAMINE. 
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without  colour  and  only  when  in  groat  excess,  the  tawny  resinoos  preci- 
pitate which  a  smaller  quantity  of  amylaniine  produces  in  nitrate  of 
silvfr;  Q.nd  the  yellow-brown  gummy  precipitate  which  it  forms  in  toluiion 
of  gold.  It  also  diasolves  chloride  of  silver,  but  not  so  rea-lily  as 
ammonia.     (Wurtz.) 

Plaiimtm-9nH. —  Hydrochlorntc  of  amylamiuo  aud  bichloride  of 
platinum,  mixed  in  concentrated  aqueous  fiolutioue,  with  addition  of  a 
little  alcohol,  yield  a  precipitate,  which,  afler  Lciiii^  collected  on  a  filter 
and  pressed,  sep.ir.itcs  from  solution  in  boiling  water  iu  golden  yellow 
acalca.     (Wurtz.) 


IOC   ... 

....    60-0    . 

..    20-46    ... 

4-78 
..      4-78    ... 
..    53-76    ... 
.    36-22    . 

"Wurta. 

....     20-47     ... 

....      4-85    ... 

...    32-60    ... 

.  ,.     35-88 

BruierAe 
Gontctb. 

N  ... 

140     . 

14  H  ... 
Pt  .. 

....    14-0    . 
....    99'0    . 

500 

33-45 

3  CI 

....  106-2     . 

C^NU" 

,HCI  + 

PtCH... 

...    293-2    . 

..  100-00 

AmTfloxamuU, —  Amylaminc  in  contact  with  oxalate  of  ethyl  becomes 
strongly  hentcd,  and  solidifies  in  silky  needles.  These  crystals  melt  at 
139'';  volatilize  without  residue  at  a  slrouger  heat,  ditin.sing'  white 
ra|>ours;  are  insoluble  in  waterj  but  dissolve  in  boiling  nlcohtd,  from 
which  they  separate  almost  completely  ou  cooling.  (Wurti).  [The  node 
of  formdtioa  is  probabW  as  follows]  : 

Ci3H"'0"  +  2(C"'NH«)  -  C"NSH«0*  +  2(C»U'^0=.) 


t-  Biamylamine. 
C"NH»  =  C^»Ad(C»H"}H',H».  » 

A.  W.  HoFMANy.     Phil  Tram.    1851,  II,  357;  Ann.  Pharm.  79,  20; 
CArm.  Soc.  Qu.  J.  4,  322, 

Oi^mstamini.—yUi  also  be  regarded  as  (C«'H"')«,H*X,  or  u  CCWir^'H^N. 

Formed  as  a  hydrobroniate  by  the  action  of  broniido  of  ainyl  on 
amyl.imine.  The  action  takes  place  slowly  in  the  culJ,  rapidly  at 
100^  The  resulting  white  orystalliue  mass  decomposed  by  potash  yields 
tlie  ba«e. 

Biamylamine  when  pure  is  a  li^ht  oily  liquid,  which  boils  nt  about 
170^  has  a  pecnliar  though  not  unpleasant  odour,  like  that  of  aniylamine, 
and  a  hot  pungent  tjiste.  It  h  but  very  eparitigly  soluble  in  water,  to 
which  however  it  imparts  an  alkaline  reaction. 

Biamylamine  combines  with  acids,  forming  salts  which  dissolve  hut 
eparin<:Iy  in  cold  water,  but  may  be  rccrvfitalliaed  from  boiling  water.  Tho 
Jlydi'nchlomit  is  nearly  insoluble  iu  cold  water;  it^  warm  solution  forms 
with  bichloride  of  platinum  a  beautiful  Platinum-salt,  which  dissolves 


prcUr  euiljr  ia  v»Ur,  Mad  ^SUm  seiMntM  fnm  ihe  lolatioD  in  oU^  dropi 
wbkb  gTwliwUy  M>U£fy  m  tk«  crjaUUxM  Ibna. 


Ha 

rr  fcii  1  III  1  irfii 
3M 

—    gl-19 

«     18-81     - 

Bufouiui. 
18-41 

pt  _ 

W8-4 

J»< 

- -^     ff-0 

^  IM-M 

_    S3-M 
-.     19-19 

_-   2r-2i    . 

«?10 

C»Nir»^C!,PtCF 


363-2 


100-00 


^  •    Metethamylamine. 

A.  W.  H0FMA5K.  ^M.  Pharm,  78,  885;  CAcm.  iS'oe.  ^u.  J^.  4,317. 

MrtAfMMjflnmjrtmwihu,  ^HimtriwmmjfUming.  —  May     be    renrdcd  u 
(C»H»)<C«H*)(C»H»)»NH».  or  tf  (OU»XC*H*){C*Un)N. 

Olttnined  by  llic  dry  distillation  of  hydrate  of  methylobiethainyUnuno 
(p.  110),  water  and  olofiiiut  g&s  being  given  off  at  tba  same  time  : 

C»NH=  2H0  -  C»*NH"  +  2HO  +  C*H<. 

Transparent  oil,  having  a  fnigrmnt  odoor  and  similar  taate.  Dts* 
solves  sparingly  in  water,  to  which  it  imrarU  an  alkaline  reaettoo. 
After  being  dried  over  hydrate  of  pota«h  and  rectified,  it  boihi  constantly 
at  ]35^ 

Diasolres  slowly  in  acids.  The  hydrochlorato  forms  with  hiohlortda 
of  phittnum,  n  double  salt  which  is  very  soluble  in  water,  and  is  usoally 
precipitated  on  mixing  the  two  raits  in  strong  Bolulinn,  or  ou  ovajKimtiiig 
the  mixture,  in  deep  orange-yellow  oily  globules,  which  gradually 
solidify  in  magnificent  needles. 

Ptatintim-mtf.  Uufm4nR. 

C«NH" 165-4  ,..  49'3& 

2  01   „.. 70-8  ....  2MS 

Ft M-0  ....  M-51 2g'3g 

C»NII»  HCl.PiCl*     .  333*2    ....  10000 


^.    Biethamylamiiie. 

W.   HoPMiNN.     Ann.  Pham,  7B,  282;  Chan.  Soe,  Qu.  J.  i,  815. 
fiMUmjfimmime.  iArifui»i/«iii<«r.— Mir  also  b«  imrd«l  as  f  C«U«/(C**U'*}.NU\ 
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Obtained,  together  with  water  and  olefiant  gaa,  hy  the  dry  distillation 
of  hydrate  of  triethamylamine  (p.  IM). —  Oily  liqnid,  heaTier  than  water, 
having  a  not  unpleasant  odour,  and  an  analogous,  somewhat  bitter  taste. 
After  drying  over  hydrate  of  potash,  it  boils  constantly  at  1 54°,  which 
is  just  19°  higher  Uian  the  boiling  point  of  metetfa&mylamine  (p.  108), 
agreeing  therein  with  Kopp  s  law  (vii,  55). 

Bietbamylamine  is  less  soluble  in  water,  and  combines  less  readily 
with  acids  than  metethamylamine.  The  Sulpkatet  UydrockloraUf  Nitrate, 
and  Oxalate  crystallise  readily,  but  are  deliqnescent.  The  PlcUinum-taU 
separates  on  cooling  from  a  concentrated  mixtnre  of  the  hydrocblorate 
wilh  bichloride  of  platinum,  in  orange-yellow  needles  of  extraordinary 
beauty. 

Platinurthialt.  Hofmazuu 

C"NH",Ha 179-4  ....  Bl'37 

2CL 70*8  ....  20-27 

Pt 99-0  ....  28-36    28-OS 

C«NH",HCl.PtCi«    ....  349-2    ....  10000 


Y-    Triamylamine. 
C"NH"  =  C"Ad{C"H")*H^H*.  1 

A.  W.  HoFHAKN.    Ann.  Pharm.  79,  22;  Ch^m.  Soe.  Qu.  J.  ^,  323. 
Hty  alto  be  regarded  at  (C»H»)>NH>.  or  as  (C»H")>N. 

Obtained  :  1.  By  the  action  of  bromide  of  amyl  on  biamylamine.^ 
2.  By  dry  distillation  of  hydrate  of  tetramylamine  (p.  111.)  Resembles 
biamylamine  in  most  of  its  properties.     Boils  at  257  . 

The  Hydrochlorate  separates  immediately  as  a  nacreons  crystalline 
mass,  on  mixing  the  base  with  strong  hydrochloric  acid;  and  on  adding 
bichloride  of  platinum  to  the  solution,  the  Platinum-saU  separates  as  a 
viscid  maat,  which  gradnally  solidifies  in  the  crystalline  form. 

Hydrochlorate.  Hofmana. 

C>»NH*» 227-0    ....     86-18 

HCl 36-4     ....     13-82     13*73 

C»NH*,HC1 263-4     ....  10000 

Platimtm-ialt.  HoAniDn. 

C«>NH»  Ha  263-4  ....  6080 

2  CI 70-8  ....  16-35 

Pt 99-0  ....  22-85    22-82 

C»NH»  HCl,PtCP  ....  433-2     ....  10000 


110  AXTLEXC:  AMnKKSKS-XCCLETS  O^SdXP. 

T.    Meth^otnethamylainine. 

A.  W.  HoPXAKV.    Ann.  Pfta/m.  78,  2S3;  Ck<^  SocQwuJ.  4,  316. 

Svppoaas  ■>  ^  coDtoia  I  At.  B  aon,  it  var  be  legmfcJ  u  UetkflokietkjflMtaft' 
■■■miiiiiiii  «  aiP,(C*H*:r,C*ni"^'. 

Known  onlj  in  oombinatioD  with  w^ter  and  sdds. 
Obtained  as  a  hydriodaSe  hj  tbe  action  of  iodide  of  meUiyl  on  bietb- 
unylamine. 

[C»SH«  +  C^H^  =  C*XH*,HI  or  C*NH*«,I] 

The  metbylic  iodide  most  be  added  gridoallT ;  for  on  suddenly  mixing,  a 
Tiolent  action  tftkee  pbee  and  tbe  li<{aid  is  |>rojected  with  a  kind  of 
explosion :  it  is  best  also  to  make  tbe  mixtue  in  n  tabulated  retort  pro- 
Tided  with  a  condenser.  Tbe  mixtue  on  cooling  solidifies  into  a  bard 
white  crystalline  mass  of  tbe  hTdriodate,  This  salt  is  Tery  soluble  in 
water,  and  forms  a  very  bitter  soIotioD  from  which  it  is  leprecipitated  by 
potash  in  oily  globoles  which  solidify  but  slowly. 

The  liTonodate  digested  with  oxide  of  silrer,  yields  tbe  kpdrate  of 
meihylobifihamjftaimne,  C*NH^,HO  [or  bvdnited  oxide  of  methylodi- 
ethylamylammonium:  (eH').(C*H»)'AC»*H'»).NO]  in  tbe  form  of  a 
strongly  alkaline  solution,  which,  when  evaporated  to  dryness,  and 
distilled,  is  reeolred  into  water,  olefiant  gas  and  metethamylunine: 

C*«NH*».HO  -  C*H*  +  HO  +  C»«NH» 

The  hydrate  forms  cnrstalline  salts  with  snlpbaric,  hydroehlorie  ami 
nitric  acid.  The  hydrochlorate  mixed  with  bichloride  of  patinom  fomu 
a  beaatifol  platinum- salt. 


C»KH»,Ha 

...  IM  4     . 

...     70-8     . 

990     . 

.     5325 
..     1949 
.     2726 

Uofmann. 

2  CI 

Pi 

27-29 

C»NH»,HCI,PtCP    . 

.  .  363-2     . 

..  100-00 

I  (C»H")(C*H»)»(C»H»)N,CI,PtCI*.    (Hofiaum.) 


*    Thii  BDd  the  limtUr  fomnlK  for  tbe  othn*  tmjl-bsKi  eoDtalnin;  4  At.  of  tb« 

slcohol.ndiaOi  (pp.  Ill,  112)  ■«  giwcn  in  accordance  with  thoM  ataigned  by  Gmflin 

tbe  eoimpondin;  ba«ei  of  the  phenyUseriei  (y.  r.) ;  but  there  cao  be  little  doubt 

tbe  furmolc  orifinally  liven   by  Hofmann  accord  much  nore  usarty  with  the 

Tcd  chemical  relatiooa  of  these  compound!. — [Tr] 


TRIETHAMYr.AMfNK. 


^.    Triethamylamine. 

A.  W.  HoPMAN.N.     Ann.  Pfuirm,  78,  270;  CAfwi.  Soc.  Qu,  J,  313. 

Soppnxing  it  to  contain  1  At.  11  more,  tt  mar  be  rerardcd  u  TyiethylamyloiMmcniitm 

Known  only  in  combination  with  water  and  acids. 

Obtained  as  a  hydriodate  by  the  action  of  iodide  of  amyl  on  triethy- 

1am  ine. 

CT^ip*  +  c«u"i  =  c^Nii^.in. 

The  action  is  not  very  ra^iJ,  and  to  complete  it,  the  niixtaro  must  bo 
heated  in  a  sealed  tabe  for  two  or  three  days. 

The  solution  of  the  hydriodute  boiled  with  oxide  of  silver  yields  the 
//^(/ra^^  C"NH",  HO  [or  the  oxideof  triethykmyianinionium  C-»NU»  0] 
in  the  form  of  un  alk:iiinc  solution  haviuji^  :iti  extremely  bitter  taste.  On 
evaporating  this  flolutiot),  the  liydrato  remains  ia  the  form  of  a  syrup 
which  d^Hia  not  show  any  disposition  to  crystalliiic.  When  distilled,  it 
yields  water,  olcfiant  gus  and  biothamylaminc: 

C«N11-,H0  =  110  +  aiV  +  C'*NH» 

The  SulpKaU  ami  Oxahite  of  triethamylaminc,  when  evaporated  in 
vacuo,  leave  a  syrupy  or  gummy  residue  like  the  base  itself. 

The  HydriodaU  forms  very  fine  crystals,  which  exhibit  the  fatty 
lustre  and  touch  iwcuUar  to  the  amyl-conii>ounds.  It  disMoIvea  with  great 
facility  in  water  and  alcohol,  but  is  insolnble  in  ether.  The  solutions 
have  the  bitter  taste  of  quinine.  On  the  addition  of  potash  or  carbonate 
of  potash,  the  hydriodate  separates  in  the  form  of  an  oil,  which  rapidly 
shoots  into  brilliant  needles.  The  salt  when  slightly  moist,  melts  at 
100°  to  a  clear  oily  liquid,  which  becomes  solid  when  cold  and  perfectly 
dry,  and  gradually  turns  yellow. 

Hofmaun. 

C=NH=»   171     „..    57-39 

HI    127     ...     42-61     42-66 

C»=NH»,Hl 298     ...    lOOOO 

The  Bi/drochloraU  forms  very  deliquescent  laminic;  tho  NUratej  hard 
permanent  needles  having  a  cooling  taste. 

Phdinum'Salt.  The  solution  of  the  hydrochlorate  is  not  precipitated 
by  bichloride  of  platinum,  except  when  highly  concentrated;  but  tho  salt 
when  once  formed,  is  much  less  soluble.  From  a  boiling  aqueous  solutim 
it  shoots  out  in  splendid  orange-yellow  needles,  sometimes  half  an  inch 
long. 

HofmanD. 

C»NH»  HCl  207-4     ....    54*98 

2  CI 70-8     ....     18-77 

Pt 990      ■  .     26-2.'»     2576 

C«NH»,UCl,PlCl»    ...  377-2      -  lOO-OO 
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AMYLENE  :  AM IDOGEN -NUCLEUS  C»AdU». 


Tlic  de6riency  in  the  platinum  detcmination  appean  to  be  due  to  a  peculiar 
decotnpocition  which  the  pUtinam'SalU  of  these  buiea  undrrgo  when  their  solation»  are 
boiled ;  the  ult  in  this  tnxUaoe  had  been  recryrtallised  from  boiliug  water-  The 
dtM'ompontion  in  question  caniuc  be  discovered  by  any  rluinge  of  appearance,  bat  only 
from  the  dioiiuutioii  in  the  auiouaC  of  platiDum.     (Hofmann.) 


T.    Tetramylamine. 
C»NH«  =  C"'Ad(C"^H")>ir.H».  t 

T.  W.  HoPMANS.  Ann,  Phann.  79,  24;  Chaiu  Soe,  Qu.  J,  4,  324, 

Siippuitins  it  to  contain  1  At.  H  more,  it  may  be  regarded  aa  Tctramylarmmt 
or  Tttfamytimm  =  (C'«U"')',NU<  or  (C'*H")*,N. 

Known  only  in  combination  with  water  or  acida. 

It  is  obtuiued  aa  a  hydriodate:  1.  By  the  action  of  iodide  of  aniyl 
on  trlamylaniiDO,  the  mixture  solidifying  after  three  or  four  days*  boiliug 
into  an  unctuou^f  crystalline  mass. — 2.  By  heating  iodide  of  amyl  in  a 
BealotI  tul»c  nitb  strong  solution  of  nmmonta.  The  action  is  however  T«ry 
slow,  not  l>oinj;  complete  even  after  several  weeks'  boiling.  The  excen 
of  iodide  of  ainyl  may  bo  removed  by  distilling  the  liquid  pef  a*,  and  the 
nnnnonia  and  the  lower  amyt-ba^es  by  tlistillation  with  potash  ;  the 
hydriodate  of  tetramylamine  then  remains  in  the  form  of  a  heavy  nit 
which  on  cooling  solidifies  in  a  moss  having  the  consistence  of  stearin.  It 
dissolves  s{>atingly  in  water,  forming  an  extremely  bitter  liquid,  from 
which  it  is  re-prccipitated  in  the  cryatallino  form  by  alkalis.  >\hea  dry 
it  assumes  a  pule  yellow  colour. 


C»NH«  897    ....    70'05 

HI    127     -.     29-95 

C^NH^.Hl 424     ....  IWIW 


Hofmana. 


29-74 


On  Wiling  the  hydriodate  with  oxide  of  silver,  there  is  formed  a  xerf 
bitter  alkaline  solution  o[  hydrate  o/ tetramylamine  [oro&ideof  tetrmmyUamJ. 

C«NH",U1  +  AgO  .  Agl  f  C«NH«  HO. 

This  base  is  leu  »oIable  in  water  than  the  corresponding  methyl  and 
pthyl-compounde  (vii,  320;  ix,  66).  On  adding  potash  to  the  solution, 
the  baa«  rises  to  the  surface  in  the  form  of  an  oily  layer.  The  same  oflcct 
tjikcfl  place  when  the  solution  is  stron^'ty  concentrate*!  by  evaporaliou;  la 
the  latter  case,  the  oil  gradually  sididitiea  into  a  cryitallino  maas.  A 
moderately  concentrate  solution  of  the  base,  loft  to  evaporate  in  an 
atuiosphero  free  from  carbonic  acid,  deposit*  after  a  while,  magniUceDft, 
perfectly  deiiuiie  crystals,  sometimes  an  inch  in  length  and  thicknen; 
they  are  but  moderately  delifjaesoent,  and  attract  carbonic  acid  from  the 
ftir  but  slowly.  Thewj  crystals  consist  of  the  hydrate  of  tetramylamine 
with  several  atoms  of  wafer  of  crystallisation.  When  heated,  they  melt 
in  their  water  of  crystal  I  iaalioo,  and  on  evaporation  in  the  wator*batb, 


■VALEHAMIDE. 
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leave  a  Bemi-solM  transparent  mass  consisting  of  the  pure  liytlrate. 
This  hydrate  is  dccomposetl,  partially  at  the  heat  of  the  water-hath, 
completely  at  higher  temperatures,  into  triamylamine,  water,  and  a 
hydrocorUon,  which  is  probably  amylenc  : 

c"Nii«  uo  ^  c*'Mi»  +  HO  +  am'". 

Sulphate  0/  TetramifUimine  crystallisee  in  long,  capillary  threa*la;  tho 
XUrafr  in  needles;  the  Ox-date  in  large,  wcU-doreloped  plates,  which  aro 
extremely  hitter  and  deliquescent;  the  Ift/'Jmchhrate  cry^italliscs  in  leaves 
with  palm-like  ramilications.  lu  solution  forms  with  chloride  o( piatinum 
a  pale  yellow  curdy  precipitate  which  gruduiUly  eolidifics  in  beautiful 
orange-yellow  needles. 


C*NU«  HCl 333*4 

2C1. „ 70-8 

Pt 990 


6G-25 

U-08 
19CT 


^^^^ft       c"Nn°  nci,rtcp  ....  503*2   ....  ioo*oo 

r 


Hofauun. 


19-63 


Valeramide, 


BuMAS,    Malaguti    &    LEBLA^*c    (1847).      Compl.    rend.    25,  475, 

and  658. 
Dessaiones  &  CHADTAnD.   A\  J.  PKarm,  13,  245;  also  /.  pr.  Chem* 

45,  48. 

J^ormtttioH  and  Prfparailon.  By  placing  ralerate  of  ethyl  in  contact 
with  aqueous  ammonia.  (Dumas,  &c.)— J  vol.  valemlo  of  ethyl  set  aside 
with  8  vol.  concentrated  ammonia  in  a  clo*ied  bottle  and  frequently 
shaken,  requires  four  months  in  i^ummer  to  ditiappear;  and  the  liquid,  if 
then  eraporateil  at  a  gcatle  heat,  leaves  crystalline  valeramide, 
(Dessaignes.) 

Large,  thin,  shining  laniiiiac  which  melt  at  100",  and  immediately  after- 
wards sublime  in  very  delicate,  iridescent  lamime.  Neutral.  (Do;$saigues 
&  Chautard.) 


10  c  

....«    60    . 
14     . 

Dessaigncs  Ac  Chautard 
..     59  41     CO  05 

N  

..     13*B6 

U  H  „ 

2  0  

11     . 

16     . 

..     iO-89     10-94 

..     1584 

CWNH»0>    

101     . 

..  lOOOO 

Veeomposititms.  1.  Valeramide  heated  with  anhydrous  phosphoric 
acid,  is  resolved  into  wator  and  valeronitrile.  (Dumaa,  &c.)  So  likowiso 
when  its  vapour  ia  passed  over  red-hot  lime.     (Hoftnanu.) 


C"NU"0»  »  2HO  +  C'-'Ntl". 
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AMYLENK:  AMIDOGEK-NUCLEUS  C'AdH*. 


2.  Willi  potash-ley  at  the  hoiling  heat,  tt  gives  off  a  email  qaaotity 
of  ammonia.  (Di^aaaignee  St  Chautard.)  —  3.  HeaUd  with  potjkwium,  U 
yields  cyanide  of  potAMiuui,  bydrogen  gaa  and  a  gafieouB  hydrocarboD. 
(Dumas,  &&) 

Ciymbination.  —  Valeramide  dissolves  Tcry  eiwily  in  water.  (De»- 
Aigoes  and  Chaatard.) 


Amylurethane. 

C"NH"0*  =  C"'AdH»,2C0». 


Mbdloce.     Chem.  Soe.  Qu.  J.  2, 
WuBTZ.  A.  J.  rharm.  17,  79. 


252 ;  also  Ann,  Pharm,  71,  104. 


CarbonttU  qfAmyi,  KoAtenm^lemeiier,  Urethamyhnt. 

Prtpamtioiu  Chloroform iate  of  amyl  (p.  66),  ib  mixed  with  aqueoui 
ammonia,  and  the  oil  whicb  rises  to  iho  surface  and  solidiBes  into  a  crys* 
tallino  mass  of  amylurethane  and  sal-ammoniac,  freed  from  fuselKiil  by 
pressure  between  paper,  and  from  sal-ammoniao  by  washing  with  water 
tilt  the  liquid  which  runs  through  no  longer  precipitates  nitrate  of  silver. 
(Medlock.)  —  2.  The  compound  is  also  obtained  by  the  action  uf  chlorido 
of  cyanogen  on  fusel-oil.     (Wurtz.) 

CWH"0>  +  (?NC1  +  2H0  -  C"NH>^  +  HU. 

Propefiif$,  Amylurethane  sepamtea  on  cooling  from  its  solution  to 
hot  water,  alcohol,  or  ether,  in  eilky  iridescent  needles,  which  melt  at 
60',  distil  over  without  change  at  220°,  and  solidify  in  the  neck  of  tho 
rstort  into  a  crystalline  mass  having  a  fatty  lustre.     (Medlock.) 


11  C M 

N    ....(HanMHM.***        14 

12  H IS 

4  0 82 

MHlork.         Wurtx. 

....     54*96     55*11     ...     5481 

..-     10-69    10-70    ....     1071 

....       9-92    9-9S    ....     10-08 

....     24*43     >4-26     ,.„     24  40 

C"NH»0« 181 

....   10000    .. 

lM-00    ....  100-00 

DewmposUiotu,  The  solntion  of  amylnrethane  in  oil  of  vitriol  is 
resolved  by  heat  into  carbonio  and  sulphurous  acid  gases,  sulphate  of 
ammonia,  and  amylusulphuric  acid.     [According  to  the  equation; 

C»NH'»0*  +  4SO»  +  2UO  -  C"'H«0».2S0»  +  NH'.2S0"  +  2CO". 

thsro  should  be  no  sulphurous  acid  proilaocd ;  !t  is  perhaps  formed  by 
funher  decomposition  of  the  amylnenlphuric  ncid  by  the  exoMS  of  oil  of 
vitriol].  —  2.  When  amylurethane  is  dictilled  with  baryta,  earbooftts  of 
baryta  Is  formo<),  and  ammonia  and  fusel*oil  (but  no  viUoramiuc)  pMi 
over.  (Medlock.)  The  2110  reauired  to  form  these  products  must  bo 
derived  from  another  decomposition  of  a  portion  of  too  amyloxethaacL 
(Medlock.) 


6f!«eAtfNH/ 


C0mbinattons.  —  Amyluretbano  disBoIvee  in  boiling  aa(^. 

It  diaoolres  in  cold  oU  nf  vitriol,  and  on  addition  of  water  riaea  to  tbe 


Sur&ce  onaltered,  and  furms  a  crystalline  crust. 
DiB«olro8  in  alcohol  and  ether.  (Med]ock.) 


Oxamylane. 
C"NH"0'  =  C'AdH^jC'Or  t 

Balabd.  (1844.)    Ann,  Chim.  Phys.  \2,  309;  also  J.  pr.  Chtm.  34,  141, 

Obtained    by  the  action  of   dry  ammoniacal  ^aa    on    oxalate    of 
arnyl  (p.  72). 

Separates  from  its  alcoholic  eolation  in  indistinct  crystals. 
Resolved   by  boilin-'  with   water,   and  more  quickly   with   aqueo 
aJkalia,  into  fasol-oil  and  oxamic  acid  (ix,  259).    (Balard) 


f-    Sincaline. 


Babo  &  HiRscnBRUNX.  Ann.  Plutrm.  84,  10. 


Formation*  By  the  action  of  alkalis  on  ainapine,  the  alkaloid  contained 
in  white  mustard : 

C*NH="0»  +  2HO  -  C>*NH"0»  +  C»H«0» 


aa 


MnapiiiL*.  sincaline.       einapic  acid. 

Pr^pnraiifrn.  Ilydrosulphocyanate  of  sinapine  is  boated  with  baryta- 
water  till  the  whole  of  the  Biaaplc  acid  xa  extracted  in  the  form  of  a 
barytar-ealt;  the  filtrate  aciduhaed  with  stilphuric  acid  and  mixed  with 
aalphate  of  copper  and  protosu}phat«  of  iron  to  precipitato  the  hydrosuU 
phocyanic  acitf;  an  excess  of  baryta  added  to  remove  the  sulphuric  acid 
and  the  excess  of  iron  and  copper;  the  baryta  removed  by  pa.saing  car- 
bonic acid  ^^a^  through  the  liquid;  the  carbunatti  of  tiiucalinc,  which  then 
remains  in  eolutiou,  converted  into  a  hyiirochlorate;  this  salt  decompo-iod 
by  digestion  with  oxide  of  ailver;  aou  the  filtrate  evaporated  over  the 
water-bath  or  in  vacuo. 

Properties,    Crystalline  mass,  ooloorless  or  alightly  brown. 

Deeomposi'.ion.  Sincaline  banAot  te  voktilised  witbottt  alteration; 
when  distilled,  it  gives  off  combuetjblo  vapours  having  the  odour  of 
niethylamine}  and  leaves  a  carbonaceooa  reaidoe. 

Comhinations.     Sincaline  dissolves  in  water;  when  cxpoaed  to  the  air 
it  becomes  heated,  deliquoacca,  and  ia  converted  into  a  carbonate. 

1  2 
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It  tl!.«8olves  sulphur;  aod  on  adding  a  mineral  acid  to  (lie  »>1uIiod,  iC 
XJVcs  off  sulpliurettcd  hydrogen,  and  deposits  sulphur,  which  renders  the 
liquid  milky. 

Siucaline  prccipitntes  most  metallic  oxides  from  Iboir  solutions,  not 
excepting  lime,  baryta,  and  mercuric  oxide.  The  precipitates  which  it 
forms  in  snlts  of  alumina  and  of  chromic  oxide,  rodissolvo  in  cxccs«y  and 
the  chromic  oxide  is  rcprecipituted  on  boiling  the  solution. 


Gohl'Sali.  —  Precipitated  on  mixing  hydrochloratc  of  sincaline  with 
terchlorido  of  gold,  in  the  form  of  a  yoUow  crystalline  powder,  which  is 
but  sparingly  soluble  in  cold  water.  It  dissolves  in  boiling  water,  and 
crystallises  on  cooling,  in  the  fonn  of  needles  grouped  in  tufts. 


J>r%tdot\\Q\ 
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tw  &  Hirscfabnu 

10  C ». 60-0    .. 

..     13-49     . 
..      3-15 

I3C3 

N... HO     .. 

14  H «, 140    .. 

..    3ia   .. 

3*38 

An    ^^ 199-0    .. 

.     44-77     . 

44-54 

4CL . „....  141-6     .. 

.     31-85 

2  0 16-0    .. 

3-59 

Ci"NH'»0=,HCI,AuCP...  444-6 


100-00 


PltUinumanlL  —  Obtained  in  splendid  omngo-coloared  prisma  or  «ix- 
sided  tables,  by  evaporating  a  mixture  of  hydroclilorale  of  sincaiiue  and 
bichloride  of  platinum. 


/>rt«i«nio% 

Bibo  &  Ilincbbraao 

IOC   

.«.. 600    .. 

..    19-39 19-6& 

N   ..... 

.„.       .„ 140     .. 

4-52 

U  H  ...„ 

u-o   .. 

.      4-i2    5-13 

Pt 

990    .. 

.    32-00    3J-36 

3  CI 

106-4     .. 

.     34-40 

2  0    

„ « 160     .. 

5-17 

C»»NH'H)».nCI,PtCI«....  30D  4 


100-00 


Bubo  &  Hirschbmao  nippoie  sincaline  to  contain  I  At.  H  more  th«i  ta  hef« 
Btsli^iml  to  it.  mnkiiiK  tlie  formala  C"*N*K>*0^;  this  BprMs  rather  bcner  with  t^j 
uiinlynis  of  the  gold  nnil  pUtinuin-ralt«,  makinfr  the  hydrogen  in  the  formrr  3-.1G  p. 
and  ill  the  Utter  4-H3  ;  but  it  '\%  improbable,  because  it  gives  an  uneven  nambcr  for  ibe 
nt'ii  iif  (lie  nuubcn  of  atouu  of  N  aod  H.  (ciJ.  Gerbardt,  TraiU  de  Chimit  oroanJowr, 
2,430.)     1 


1-    Xanthamylamide. 
C"NH"S'0>  =  C^Adir'^CS'^CO*. 

M.  W.  Jon!<S0N.  Chnn,  Soc,  Qu,  J.  5,  H2;  abstr.  Ann.  Phirm.,  84, 33(1; 
N.  Ann,  Chim.  I'hyt,  36.  861;  Jahreibrr,  1852,  603. 

Prodncod,  together  with  omyloxanihato  of  ammonim,  by  the  action  of 
ammonia  on  bioxysulphocorbonata  of  unyl  (p.  62). 

2C"Ii"S*0'  +  2NU>  -  C"NH»"B»0»  +  C"»H»(NH*,)0»,2CS"  ♦  25, 


XANTHAMYLAMIDE. 

Tho  bioxysulpbocarl)onato  of  amyl  is  digested  at  a  gentlo  hoat  with 
strong  atjueous  amiuonia,  whcreiipun  enljiliur  quickiy  separates  out,  and 
a  yellow  li([uid  is  produced  with  oily  particles  suspended  in  it;  and  tho 
i»uIiition  of  amyloxanthate  of  ammonia  thus  formod  is  pnsscd  through  a 
wet  filter,  which  retains  the  oily  li<|uid  together  with  tho  sulphur.  Tho 
oily  liquid,  which  is  the  xantbumylainiJe,  js  then  washed  with  water, 
and  separated  from  tbe  sulpliur  by  means  of  a  dry  filter,  and  dried,  first 
in  vacuo  orcr  sulphuric  acid,  afterwards  moro  completely  by  passing  a 
stream  of  dry  carbonic  acid  gas  through  it  at  a  gentle  beat. 

l*be  process  which  wis  adopted  with  ndviintngc  by  Ucbus  in  the  prepftraUon  of 
xanthtmide  (ix,  270),  viz.,  passing  drj  ammoniacal  gas  into  ihe  alcoholic  salutiun  of 
the  bioxjrsulpbocarbonate,  evaponitiDg>  and  treatiug  the  reRiJue  with  ether  to  Ecpirate 
the  amide  from  the  smmonia-ult  Formed  at  the  time,  wu  found  not  to  be  oppUcubLe  to 
tbe  case  of  amyl-compound,  because  tlie  amide  and  the  amylux«Dtbfttc  of  ammonia  ara 
nearly  equally  soluble  In  ether. 


Properties.  —  Yellow  oily  ll<iuid  neutral  to  test-paper.     Boils  at  184°, 
l}ut  not  withont  deoompositiou. 

Johnsoiu 

12  C  « „.».     72     ....     48*98     49-24 

N  ..„ „ 14     ....       9-52 

13  H  ..„ „.«„ ~:     13     *..       8-85     1004 

2S  „ - „....    32    ....    21-77    20-91 

2  O  16     ....     10-88 

C"NH"3>0> 14?    ....  100-00 

The  analytical  numben  are  only  approximative,  becaaie  tbe  compound  could  notba 
purified  by  distillation. 

Decomposition 8.    1.  Xanthamylamide  is  resolved  by  distillation  into 
amylic  mercaptan  and  cyanurio  acid  : 

Wben  heated  on  platinum-foil,  it  gives  off  white  vapours  and  bums  with 
a  yellow  luminous  flame.—  2.  When  boiled  with  hydrate  of  baryta,  it  ia 
resolred  into  amylic  alcohol  and  aulphooyanide  of  barium,  ammonia  being 
however  evolved  at  the  same  time  : 

CBNUWS=0»  +  BaO,HO  -  C»*H'-03  +  C»NBaS=  +  2HO. 

[This  equiticn  doei  not  account  for  the  erolulion  of  ammonia;  did  it  arise  from  an 
impurity?]  Putash  exerts  a  eimilar  reaction. — 3.  Chlorine-waitr  decora- 
poses  tbe  compound,  with  separation  of  sulphur  and  formation  of  volatile 
oil.  Hydrochloric  acid  has  no  action  upon  it,  even  at  a  boiling  heat. — 
4.  Fuming  nitric  acid  acta  violently  upon  it,  giving  off  rod  vapours,  and 
water  added  to  the  solution  causes  the  separation  of  oily  drops. 


I 


Combinations.  —  Xanthamylamlde  is  insoluble  in  water. 

It  dissolves  in  cold  oU  of  vitriol^  and  water  added  to  tho  solution  sepa- 
rates oily  drops.  %     ^    •         i  •  . 

Jodinc  dissolves  in  cold  xanthamylamido,  forming  a  red  solution,  which 
when  heated,  is  decolorised;  with  separation  of  a  coVoui\e86  o\\,  —  Bt wvvat 
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forms  with  xnnthamylamide  a  white  soliil  masa  which  yields  a  milky 
liquid  with  alcohol;  and  on  adding  water  to  thia  liquid,  a  colourless  oil 

separates  out. 

An  alcoholic  solution  of  xanthamylaraide  does  not  precipitate  an 
alooholio  eolution  of  aoetate  of  lead  or  protochloride  of  copper. 

Mercury-compound.  —  Xanthamylaraido  and  mercuric  chloride,  both 
,dis9olvod  in  alcohol,  form  a  cupioue  precipitate  consisting  of  white 
■fcathory  crystals,  which  may  Ik>  purified  by  washiuj^  with  oold  aJrohol, 
and  dissolving  in  a  large  quantity  of  boiling  alcohol;  the  aolulion  on 
cooling  deposits  tho  mercury-compouud  in  the  pure  slate. 


Dried  w  vacuo. 

12  C    « 720 

N    HO 

13  H rt^.«.     13-0 

4  Hg 400'0 

4  CI  »««  141*6 

2  S    « 82-0 

8  O   160 

C«NH»S»0»,4UgCl  ....  688'6 


JohuBon. 
10-4ft     10-60 

2-03     l*4ft 

1-89     2-06 

5809     68-0$ 

20-58 

4-05 

2-32 


10000 


This  compound  is  insoluble  in  watcr^  but  is  gradually  decomposed  by 
prolonged  oontaot  with  water,  an  odour  of  fusel-oil  becoining^  perceptible. 
Cold  oil  of  vitriol  immediately  decomposes  it,  with  riso  of  tcm]>craturo, 
blackening,  and  evolution  of  hydpichloric  acid. —  Nitric  acid  acts  with 
energy  upon  it. — Cold  hydrochlorio  acid  has  no  effect  upon  it;  but  on/ 
boiling,  a  portion  of  the  mercuric  chloride  is  dissolved  out,  and  another 
compound  formed  containing  a  srualter  amount  of  the  mercuric  chloride  : 
this  latter  compound  is  a  soft,  white  solid  substance,  which  adheros  with 
tenacity  to  the  sides  of  tho  vosscU,  and  when  heated,  melts  into  a  whitssj 
opaque  oil. —Concentrated  ammuuia,  in  the  cold,  immediately  decom- 
poses the  original  mercury  comjiound,  with   formation  of  bhick  mercurio 
sulphide.  —  The  compound  boiled  with  [totAsh  forma  a  black  precipitate, 
and  emits  an  mlour  of  fusel-oil.      Baryta  likewise  decomposes  it  at  a 
boiliui;  heat,  an  aromatic  volatile  compound  boing  evolved,  and  mercuric  1 
ffulphidc    remaining   l}chind.  —  Sulphuretted    hydrogen    decomposes    tli«*l 
comtHiund.  ficpamtiui;  an  oily  liquid,  which  is  doubtless  xanthaniylamido, 
but  obstinately  retains  the  bydroohtoric  acid  generated  in  the  reaction. 

An  alofduilio  solution   of   xanthamylamido  does  not   precipitate  an 

)holic  solution  of  nitrate  of  tUeer. 

An  aqueous  solution  of  bichioHde  of  phiinum  forms  with  an  alcoholio 
solution  of  lantbamyl amide,  a  copious  yellow  precipitate  having  a  faint' 
jiocalisr  odour,  and  slightly  soluble  in  alcohol;  tho  soluliou  when  evapo-*j 
rated,  de(M>sits  a  yellow  cr3rstalline  compound,  the  mother-liquor  qnicklW 
turning  brown,  and  on  evaporation,  depoaits  an  amorphous  hrowti  residue^ 
with  copious  vrolutiou  of  hydrochlonc  acid.  An  alcoholic  solution  of 
biochlonde  of  platinum  forms  no  precipitate  with  xanthamylamide,  bat 
the  solution  on  evaporation  deposits  a  red  oiystalline  compound. 


XMtbamylamide  disaolroi  readily  in  afe^Mmod  *tAer.   (JohnsoB.)  %. 


iNosiKio  Acro. 


Inosinlc  Acid. 


LiEBiQ.    Ann.  P/tarm.  62,  317- 


From  rov  /voc  muKle.  —  Ocrun  in  man;  kinds  of  miuctilAr  fleih.  (Li'ebif .)  Thd 
flesh  of  poultry  yields  O'l  I  p.c.  of  inogate  of  baryU  ;  but  tbe  heart  of  the  ax  and  thq 
flesh  of  the  ox,  {vigron,  ray  and  cod  does  not  yield  uiy.  (Gregory,  Ann.  Pharm. 
64,  106):  Dfiitber  docs  human  flesh.    (SchloMberger,  Ann,  Pharm.  6ti,  SO.) 

Pirpai'ation.  —  Flesli-juice  is  neutralised  with  barvta-water,  and 
eraporatod  in  a  etron^  current  of  air  at  6Q^  (beoaiiee  luosinic  acid  is 
decomposed  at  100"*),  till  ull  tlie  creatine  bfis  separated  out  (x,  250,  b);  tho 
mother-liquor  then  cvuporatcd  HomewUat  further;  gradually  mixed  with 
BmuU  portions  of  alcohol  till  it  becomeis  milky;  then  fet  aside  fur  n  few 
days;  and  the  resultiu);  white  or  yellow,  ^'ranalar,  laminar  or  needlO" 
ahnped  crystals  (a  mixture  of  inosate  of  baryta,  and  creatine,  togcthci' 
with  phosphate  of  lime,  if  only  a  smali  quantity  of  baryta-water  has 
been  added,  or  ino«ate  of  potash,  if  the  baryta-water  has  been  added  in 
excess),  collected  on  n  filter,  and  washed  with  alcohol;  and  its  solution  in 
hot  water  mixed  with  chloride  of  barium,  whereupon  it  yields  ou  cooling 
crystals  of  inosate  of  barytii,  which  are  purified  by  recryetallisation.  To 
obtain  the  free  acid,  either  the  tjolution  of  the  baryta-salt  is  decomposed  by 
the  exact  quantity  of  sulphuric  acid  required;  -or  the  copper-salt  is  pre* 
pared  by  decomposing  the  oaryla-salt  with  acetate  of  copper,  then  suspended 
in  water,  and  deoompose<l  by  sulnhurolted  hydrogen;  the  Hltrato,  which 
exhibits  a  brown  turbidity  from  the  presence  of  sulphide  of  copper,  deco- 
lorised with  animal  charcoal,  and  the  filtrate  eraporated  to  a  syrup. 

Propertirs.  —  The  sj'rup  obtained  by  evaporation  does  not  yield  any 
crystals,  even  after  standing  for  a  week,  but  when  covered  with  alcohol, 
it  is  converted  into  a  powder.  It  has  an  agreeable  taste  like  that  of 
broth  and  reddens  litmus  strongly. 


VecomposUians.  —1.  The  syrupy  acid,  evaporated  with  nitric  aciil, 
yields  a  small  quantity  of  colourlcr's  crystalline  grains  —  2.  Heated  with 
"iroxide  of  lead  and  <lilute  sulphuric  acid,  it  turns  the  peroxide  white 
d  forms  a  Ii(jui<l.  which,  after  removal   of  the  sulphuric  acid,  yielils 

'les  by  evaporation. 


^■bd  i 
^^odl. 


Crnnbirui lions.  —  Inosinio  aoid  dissolvas  readily  in  wa<<T,  and  is  preci- 
pitated from  the  concentrated  solution  by  alcohol  iu  white  amorphous 
flakes. 

Tbe /no«a/«<o/M«  ^/ita/i>,  when  heated  on  platmum-ioU,  give  ofl*  a 
strong  bat  pleasant  odour,  like  that  of  roast  meat. 

Inotate  of  Potath.  —  Obtained  in  part  directly  from  the  flesh-juico 
(I'lrf.  $up. ),  partly  by  careful  precipitation  of  the  baxyUroaVt  mVVb.  «AI^i«B»^ft 
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of  potasli. — Long,  slender,  four-sliIcJ  prigma  wliicn  pive  off  22*02  p.c.  wntcP 
at  100%  and  in  the  <Iry  atato  contain  2073  p.c.  potash.  Tlioy  dinolve 
roadily  iu  water,  but  arc  insoluble  in  olcoholi  aO'l  nro  precipitated  by 
alcohol  from  the  dilute  nquvous  solution,  in  the  form  of  a  wbitfi  granular 
powder,  but  from  tlio  concontmicd  »olution,  iu  delicato  nacrcuot}  lamiov 
which  tluckon  the  liquid  to  a  pulp. 

IfKoate  of  Soda. 
insoluble  in  alcohol. 


-  Fino  silky  needles,  very  easily  soluble  in  water. 


Jnosate  of  Baryta,  —  The  free  acid  docs  not  preoipitato  barytn-watory 
bnt  when  the  liquid  is  set  oaido  and  evaporated,   larninro  of  the  salt  ar9, 
produced.     (/*r^ar«rrioii.;».  119).— Xacreous,  elongated,  four-sideil  lamiu.-B^ 
which  after  drying  look  like  polished  bilver.      They  give  off  19  07  p. 
water  (  =  7  [6]  At.)  at  100".    Dissolvo  in  400  pts.  water  at  15',  mo 
readily  in  hot  water,  but  le^s  in  water  at  100^  than  at  70".     The  soluli 
saturated  at  70^  de|»oMt3  part  of  the  salt  on  Itoiling  in  the  form  of 
resinous  mass.      If   a  quantity  of  the  salt,  which  would  dissolve  in  «' 
certain  quantity  of  water  at  GO'  to  70\  is  heated  with  the  same  quoutit 
of  water  lo  the  boiling  point,  a  portion  of  the  mtt  reniaina  undiasolv 
and  by  continued  boiling,  evea  loses  its  solubility  in  water  of  a  low 
temperature. 
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Llebig  gifc*  for  the  tilt  dried  at  100*,  the  fornmla  BnO,C»N=n*0», 

With  ^ime-water,  free  inosinic  acid  behaves  as  with  baryt»-water. 
It  gives  a  white  precipit&te  with  iMd-^aXta. 

InosaU  of  Copper. —  The  free  acid  and  its  soluble  salt^  form  with 
acetate  of  cop|)er,  a  beautiful  grccn-bluc  precipitate,  which  dries  up  to  m 
light  blue  amorphous  powder,  and  does  not  blacken  when  boiled  with  water, 
or  dissolve,  with  the  exception  of  a  mere  trace;  it  is  insoluble  in  acetic 
Mid,  but  dissolves  with  bine  colour  io  ammonift. 

InomiU  of  Siivrr. —  The  a1kalin«  inosates  form  with  nitnit«  of  sQi 
»whit«  gehUinouH  precipitate  rosembling  alumina,  which  scarcely  blaek^ 
on  exposure  to  light,  and  dissolves  to  a  small  extent  in  pure  waters  ^ 
in  lilver-solniion,  and  abundantly  in  uttrio  acid  or  ammonia.  100  pts^ 
of  the  dry  potash-salt  form  with  silver-solution,  a  precipitate  containing 
49  90  p.  e.  oxide  of  silver. 

^^<»M  disiolrw  oify  traeo*  of  inosinio  actd;  ti/ter  none.    (Uobig.) 
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Valeronitrile. 

ficHUKPCB.   (1846.)    Ann,  Pharm.  50,  }5, 

VvMAu,  MALAavii  k  Lrblavc.     Crmpi.  rend*  25,  658. 

Gc/cxELBKBOBB,    Ann.  Pharm,  04,  72. 

F&rmation  and  Preparaium,  1.  Dry  ralemU  of  ftmnumU  or  r»Io« 
nmide  »  dUtilled  with  anhydroiu  pboupborie  »cid,    (Domof,  &c) 

NH'iCH'-O*  «  C^H*  +  4110 
C»»NH"0'  -  C"NH*  +  %nO. 

Vftleronitrilo  m»y  alio  bo  prodaoed,  bot  not  m  readily,  by  pftMing 
ratenuuide  through  a  rod'bot  tabo  filled  with  lime,  (A*  W.  HofmaDii, 
Ann.  Pharm.  63,  56.) 

3.  When  fflao  ^Sehlieper)orca«eiD^Onokelberger)  iadiHilledwitb  ehro- 
tnate  ot  pota«u  ana  dilute  iul|ihnric  acid,  raloronitrile  paMOi  oTor  together 
with  Mveral  other  producte.  —  2  ptf,  of  fflue  are  lelt  to  ewell  up  in  50 
ptc  of  water;  15  pte.  of  oil  of  vitriol  added;  and  the  mixtaroi  after  cooling, 
poured  into  a  retort  containing  8  pte.  of  bichromate  of  potaeh  and  die- 
tilled,  till,  toward*  the  end,  the  liquid,  which  beeomee  eontinnallr  greener, 
no  longer  boiU  <iuietly,  but  begine  to  froth  etronglr.  The  dietillate  thoe 
obtained,  which  ie  white  and  turbid,  hae  an  acid  reaction,  and  emelU 
•trongly  of  hydrocyanic  acid,  is  rectified  orer  merenrio  oxide,  which 
decompoeee  the  formio  acid  present,  with  evolution  of  gas,  and  retaine 
the  hrdrocyanio  acid,  in  the  form  of  cyanide  of  mercury;  and  the  liquid 
which  finit  passes  oytt,  mixed  with  oily  drops,  is  collected  apart  and 
several  times  fractionally  rectifled  per  te,  till  the  oil  whicli  passes  of«t  {$ 
accompanied  by 'only  a  small  quantity  of  watery  liquid,  —  then  at  % 
gentle  heat  over  magnesia,  to  retain  the  benzoic  acid,  the  receiver  being 
changed  a«  soon  as.  In  place  of  a  transparent,  colourless  oil  and  a  clear 
watery  liquid,  a  milk;jr  liquid  graduallr  depositing  oily  drops,  begins  to 
pass  over.  The  first  oil  is  dohvdrated  by  means  of  chloride  of  oaloium, 
and  slowly  distilled  with  the  thermometer;  the  receiver  changed  at  llO*", 
because  that  which  passes  over  at  OO"*  is  chiefiy  valeracetonitrile,  while 
at  110^,  the  mixtnre  of  that  body  with  valetronitile,  and  from  110**  to 
140"  principally  the  latter  distils  over;  and  this  Ust  distillate  subjected 
to  two  more  distillations,  the  portion  which  distils  over  between  12'i^and 
130^  being  collocte«i  anart  in  the  former,  and  tbat  which  passes  over 
between  124*' and  127  in  the  hitter:  this  last  portion  is  pore  valero* 
nitrile.  (Schlieper).  —  Or  1  pt.  ot  casein  is  dissolved  In  a  mixture  ol 
3  pts.  oil  of  vitriol  and  6  nts.  water  contained  in  a  retort;  a  solution  of 
2  pts.  bichromate  of  potash  in  10  pts.  water  added  (f  hirger  quantity 
wooU  pffodtte»  rftUruMiie  teid  Snetiad  of  raleronltrile);  w  renetioa 
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which  ensues  moderated  l)y  the  adtlition  of  14  pU.  more  water  (30  pta. 
iu  alh;  the  diatillate  shaken  up  and  redistilled  with  mercuric  oxide;  the 
diatillate  thus  ohtained  ueutralizod  with  chalk,  and  redistilled;  and 
thu  neutral  distillate  subjected  to  repeated  fractional  rectification, 
whereby  there  is  obtained,  Brst  a  initky  distillate  mixed  with  drops  of 
colourless  oil,  and  ultimately  the  latter  only.  When  this  distillate  is 
farther  rectified,  propylic  aldide  pasaea  over  below  120\  and  between 
120^  and  140°,  chiefly  valeronitrile,  which  maybe  purified  by  repeated 
rectification,  the  first  and  last  portions  that  paas  over  being  aet  aside. 
(Guckolberger.) 

Proprrtit'n.  Transparent,  colourless,  very  thin  liquid  which  refnicts 
light  strongly,  sp.gr.  0  81  (Schliu|>er};  0  813  at  15.  (^Guckelberger.) 
Boils  at  125^  (Schlieper);  at  125' to  128'.  (Guckelbergcr.)  — Vapour- 
donsitv  =  3892.  ^Guckelbergor.)  Smells  like  bitter  almond  oil  and 
salieyiuua  acid  (Schlieper),  anil  has  an  aromatic,  burning,  and  bitter  taste. 
(Guckelberger.)    Makes  a  transient  greaso-spot  upon  paper.     (Schlieper.) 
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DfCompontionB.     Valeronitrilo,  when  set  on  fire,  burns  with  a  whit» 

lumioons  fiame.  and  without  smoke.    (Schlieper,  Guokell^crger.) i.   In 

sunshine,  it  is  decompo»ed  b^  chlorine  or  bromine,  with  formation  of 
h^dnichloric  or  bydrubroniic  acid.  (Schlieper.)  —  3,  With  oil  of 
vitriol  (aJs),  according  to  Ouekelbertfer,  when  distilled  with  dilula 
sulphuric  acid),  it  ii  revolved  into  aalphato  of  ammonia  and  free  vale- 
vi&uio  aoid.     (Sohliepor.) 

C'NH*  +  4H0  -  NH»  +  CH'W. 

Nitric  aoid,  hydrorhlorie  acid,  and  ammonia  have  no  action  opon  if. 
(.Sclilici»er).  —  4.  With  aqueous  fixed  alkalin,  it  is  resoUcd  with  iM^rfi-ct 
facility  into  a  valemte  of  the  alkali  and  free  ammonia  (Schlieper,  Guck- 
elbergvr):— 5.  It  is  decomposed  at  ordinary  temperaturcH  bv  potaMnnn, 
into«y»nide  of  putaasinni,  hydrogin  gM,  and  a  peculiar  hydrocarbon! 
(DuiDM,  Ac)  "^ 


Combinations.     Valorouitrile  diasolvoa  with  lolcrtble  facility  in 
Aliopor)  in  about  four  times  Us  volume  of  water.    (Guckelberger.) 

(Guckalbergor 


It  mixes  in  all  ^ro{>ortions  with  alcohol  and  ti/ur. 
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Appmdiw  to  VaUronitrile, 

Valeracetonitrile. 

ScHLlBPEB.     (1846.)     Ann,  Pharm.  59,  12, 

Produce*!  fn  t!io  prcparatiou  of  v&leronitrile  from  gelatin,  in  lar^r 
quantities  than  the  valoronitrile  itself,  nnrl  passes  over  first  in  tho  rcclifi- 
cution  gf  the  oil  after  dehydration  by  chloride  of  calcium  (p.l21)(e6pRci:Llly 
between  fiS"  and  90''.  The  valeractitonitrile  may  be  freod  fr<im  admixed 
valcroiiitrllo  b^  rectifying  it  again,  and  collecting  only  that  which  passes 
over  up  to  7G^  and  then  once  more,  collecting  only  up  to  71"» 

Traueparcui,  colourless,  strongly  refracting,  thin  liquid,  of  sp.  ^r. 
079;  boils  between  68*  and  71"*;  loaves  upon  paper  a  greaao-spot  whi«h 
ijuickly  disappeorsj  ismells  like  valeronitrile  bat  much  more  agreeably 
ethoreaL 


L 


MC 

2  N  ..- « 

S4  H  

166     . 

S8     . 

24     . 

..,     60-93    .. 
..     10-94     .. 
..       9-38     .. 
..     18-75      . 

SchUeper. 

61-35 

9-42 

11-40 

fi  o  

48     . 

I7'e3 

C*'N»1£«0« 

266    . 

..   lOO-TO     .. 

10000 

[The  equstioa  gijen  hj  Schlicpcr  for  this  formula,  which  does  not  quit«  agree  with 
the  analjiis,  viz. : 

4Cwuwo«  +  3C'HK>*  +  4NU»  -  16HO  «  2C»NSU»*0«, 

IS  Tery  improbible.] 

Decompositions.  1.  Valeracotonitrilo  is  easily  set  on  fire,  and  hurng 
vith  a  faintly  luminous  6ame.  —  2.  Wlien  chlorine  gas  is  passed  through 
it,  a  large  quantity  of  hydrochloric  twrid  is  evolved,  and  the  liouid  hccouiea 
heated,  and,  if  left  in  the  cold,  deposits  white  crystals  of  a  chlorine- 
compound. —  3.  With  bromine,  in  a  closed  bottle  occasionally  npeued,  it 
gradually  fnrms  a  hromine-compound  which  crystaltisos  in  needles,  and 
another  which  is  liquid  aud  has  a  terrible  odour,  attacking  the  no.se 
and  eyes.  —  4  It  is  decompused  by  oil  of  vitriol,  Yielding  sulphate  of 
ammonia,  valerianic  acid,  and  acetic  acid.  —  5.  With  aqueous  fixed 
alkalis  also,  it  is  resolved,  even  at  ordinary  teraperaturcfl.  into  valenito 
and  acetate  of  tho  alkali,  and  tree  ammonia. —  Nitric  acid,  h^drochlorio 
acid  and  ammonia  do  not  exert  any  decomposing  action  npon  it. 


It   dissolves  in   vfnUr  much    more   copiously   than* 

(SoUlieper.) 


Combinaitom, 
ether. 

A^ixos  in  all  proportions  with  alcohol  and  ether. 


ConjugaU^d  Compounds* 

Amyl-urea. 
C»N»H"0»  =  C»(C»NH'')Ad,0'  =  C»»(C>NH*)AdH«,0*. 

WuBXZ.     (18fil.)     Compt.  rmd,  32,  417. 
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Prodaced  in  Binnll  qunntlty  in  tlio  doconipnsition  of  allontiftOAU 
[cynnumlr]  of  aniyl  by  aniujiiuiii.  Docomposotl  by  heated  poUah-toy  into 
aniylaniiuo  and  carbouato  of  potash.  Fonns  with  nitric  acid,  cry«tal« 
whiuh  arc  norniauont  in  the  air     (Wurli.) 

WurU  nai  likowieo  oblnincd  an  otharaylurc*  =  C"N*H'*0». 


f  Valeryl-urea, 

C»N»H"0*  =  C»(C"NIP''0*)Ad,0'  a  C'»(C«NHH)*)AdH«,0». 

N.  ZiMW.     J.  ;tr.  Chtvi.  62.  355;  .V.  An^  Chim,  PA^$.  44,  67. 
F.  MoLDKNBJkUER.    AttH  Phatm,  04,  100. 

ObtaincKi  by  tho  action  of  oblorido  of  valoryl  on  area.  (Zinin, 
Muldcnhaucr.)  Tho  action  requiroa  Uio  aid  of  heat,  being  aoareely 
pcrccpliblo  At  onlinnry  tempemturci.     (Ziuin.) 

Tho  compound  rcscmbloa  ocotyl-urua  (ix,  292),  but  U  loaa  aolublo. 
(Ziniu.)  Di'pusitc'd  from  tho  hot  aqueous  solutiuu  in  tuion>aoopio  lainiuai 
baving  a  pearly  luHtro,  and  auft  nud  unctuous  tu  the  touch.  The  alco- 
bolio  solution  yicM«  elemlor  needier,  vrhtch  undur  tbo  niicroscopo,  appear 
like  Iranaparont  four-eidod  pri«nis.  Molt«  at  191°,  and  when  caretulljr 
heated  in  a  tabo,  yioId«  a  crvBlaUiiio  sublimate  of  broad  iridet»o«ni  li 
It  ia  nearly  inaolublo  in  cold  wator  and  alcohol     (Moldenhauor.) 
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May  be  Rfuded  a*  C>r(H«,C»UK>';0*. 


10«K» 


It  wu  not  founil  prmftir.ihit*,  hj  artin|;  npon  thli  rompound  witb  rklortde  of 
to  rqiUcQ  ■  wcoud  atom  of  hjrdrogon  iu  urra  by  T&lctyt.     (Molilcnhiur.)     f . 


f    Amylopiperidinc. 

Cahoum.    .V.  Anil.  CAim.  Phyt.  88,  7fr;  CA««.  Soe,  Qu,  /.  6,  181. 

Obtaine4l  by  the  action  of  iodide  of  amy!  un  piporidina.  (x,  44&) 
Scnroi'l V  any  iirtion  tnkrs  place  at  ordinary  tomporatnraa;  bat  tlie  mixturo 
aeon  aolidilipa  whru  hfatcd  in  eealed  loboa  placed  in  the  wmler-balb;  and 
if,  aft«r  tlio  action  hn«  i^une  on  for  »oino  days,  tbo  crystAli  a»  divolred 
in  a  imall  quantity  of  wntrr.  nod  tho  li<iuid  distilled  in  contact  with 
ffB^menU  i-f  caustic  poiasb,  auivlopiperldine  paaaee  over  in  the  form  of 
A  linpid  liquid,  tho  utluur  of  which  it  both  ammonkoal  and amylio;.  After 
drying  over  fused  potash,  it  i«  coUurlcei  and  boila  at  186  .  Vapour* 
density  =  5  477.  . 
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Amyloprpcridino  is  Icsb  aolublc  in  ieater  than  tbe  corresponding 
xnethvl  and  Gthyl-compoundfl.   (x,  450,  451.) 

Tuo  I/ydrioiiatc  C^NII^',HI  f'inna  lar^ro  vliito  abining  laminiB. 

/'/a^num^a//.— C«'NH",IICl.rtCP.— When  bichloride  of  platinum 
ig  poured  into  a  hot  aqueous  solution  of  amylopiperidinc,  dark,  orange- 
coloured  oily  drop.^  arc  deposited,  which  solidify  in  a  fow  hours,  pre- 
senting a  crystalline  ai^pect.  On  disAolving  IIiIh  prmliict  in  diluto  alcohol 
and  evanorutin^  nhtwly,  the  platinum-t-ult  sepuratcH  in  very  bard  prisms, 
often  01  conBidoruble  sho  and  of  a  fine  orange  colour,  even  when  tfio 
quantity  of  material  opcrutod  upon  id  very  small.     (Cahoura.)  ^, 


Appendix  to  tlie  Amylene-teriet 
1.  Cacodyl  of  Valerianic  Acid. 

When  valerate  of  potattli  is  distilled  with  an  equal  weight  of  arsonioaa 
acid,  a  heavy,  oily,  nliglitly  yellow  liquid  passes  over,  which  has  a 
penetrating,  disngrooahlo,  ulliacious  odour,  funu's  strongly  in  tbe  air; 
but  docM  uut  take  fire  fipuntancou^ly.  With  corroaive  Bublinrnto  it  forms 
a  thick  white  precipitate,  tbe  alliaceous  odour  dlHappcaring  at  the  same 
time,  and  Itcing  replaced  by  an  nrumatio  odour  something  tike  that  of 
valerate  of  aniyl.  The  oily  liquid  is  soluble  in  water,  and  appears  to 
reduce  oxide  of  mercury.  When  kcnb  for  sonic  time  in  an  imperfectly 
closed  vowel,  it  is  entirely  converted  into  a  mass  of  large,  bard,  shining, 
four-Aidcil  prisms,  which  are  nearly  culourlees,  and  after  pressure  between 
paper,  inodorous;  they  have  an  acid  reaction,  dissolve  in  water,  and  are 
cumpletoly  decouipoHcd  by  oxido  of  silver.  (\V.  Qibbsi  6'ill,  Am,  «/. 
[2 J,  15,  llti;  AniuThann,  86,  222.) 


2.  Stibamyls. 

T.  Brule.    J,  pr.  Chem.  65,  385;  Ann.  n^rm,  97,  310;  CAm.  Soe, 
Qu.  J.  0,  282. 

These  compounds  are  formed  by  the  action   of  iodide    of  amyl    on 
•ntimonide  of  jtotaJisiuni.     Tbo  latter  substance  (prepared   by  Ldwig't 


STIBAMYL3. 


process,  tx^  79)  U  6nely  pnlvcriseJ,  willi  afldttion  of  about  h&If  its  balk  of 
dry  sand;  then  introduced  into  glass  flasks,  m  euch  quantity  as  to  fill  them 
to  about  twu-tbirda,  and  iodide  of  aniyl  added  sufficient  to  nioisteu  tbo 
mass  throughout.  After  some  time,  and  generally  not  till  after  the 
application  of  heat,  a  violent  action  takes  place,  attended  with  volatili- 
sation of  tbo  excesfl  of  iodide  of  aniyi,  which  may  bo  condensed  by 
surmounting  the  tlusk  with  a  distillation-tube.  Ihe  flasks  are  then 
corked,  tbcir  coulcntA  (a  grey,  pulvcruleut,  coherent  mass,)  softened  when 
cold  with  a  small  quantity  of  water,  and  emptied  into  a  capacious 
cylinder,  previously  filled  with  carbonic  acid  gas.  In  this  vessel,  tbo 
product  is  repeatedly  exhausted  with  ether;  ihe  ethereal  solution,  after 
it  h]is  become  clear  by  standin;:,  poured  into  a  largo  flask  filled  with  car- 
bonic acid,  and  completely  distilled  off  after  addition  of  water  or  ether. 
Tho  re«idiiu  consists  uf  dUAnami/i^  proliM:ted  from  the  action  of  the  air 
by  the  water  which  is  still  present. 

If  the  btibtriatuyl,  prepared  oa  above,  is  contaminated  with  free 
amylic  alcohul  (as  wheu  the  io«lide  of  amyl  used  iu  tbo  preparation  is 
impure)  or  with  iodide  of  amyl,  the  following  method  may  be  adopted' 
for  the  preparation  of  pure  compounds.  The  impure  stibtriamyl  Is 
diijsntvefl  in  a  mixture  of  ether  and  alcohol;  bromine  in  alcoholic  solution 
carefully  added  till  its  colour  just  begins  to  be  permanent;  then  the 
bromide  of  stibtriamyl  precipitated  by  addition  of  a  large  quantity  of 
water;  the  bromide  converted  into  oxide  of  stibtriamyl,  by  means  of 
silver-oxide  8usjK.'ndcd  in  alcohol;  the  resulting  solution  again  prccipituted 
by  water;  the  separated  oxido  dissolved  in  hydrochloric  acid  and  altohol; 
the  pure  chloride  precipitated  by  another  addition  of  water,  and  freed 
from  a  small  quantity  of  water  by  oontinuod  heating  at  100"^,  and  tb6 
use  of  chloride  of  calcium. 

Pure  9tibfriami/l  is  a  transparent,  slightly  yellowish  liquid,  very  viscid 
below  20^,  more  mobile  at  higher  tomporatures.  Has  a  peculiar  aromatic 
odour,  and  a  bitter,  souiowhut  nu'tallic  and  very  persistent  taste.  Sp.  gr. 
=  11333  at  IT'^.  In  contact  with  the  air,  it  fumes  strongly,  but  does 
not  take  fire;  it  decomposes  at  the  same  time,  with  separation  of  a  white 
powder.  A  drop  of  it  placed  on  a  piece  of  bibulous  pajK-r,  and  exposed 
to  the  ^r,  becomes  so  strongly  boated  that  the  papcrfinre  is  diarretl.  In 
presence  of  very  small  quantities  (2  per  cent.)  of  amylic  alcohol  or  iodide 
of  amyl,  stibtriamyl  is  also  decom]>n$ed  on  exposure  to  the  air,  bat 
without  fuming  or  sensible  rise  of  temp<.>ratare.  It  is  insoluble  in  water; 
Bparingly  soluble  in  absolute  nlcohol;  very  cosily  soluble  in  ether. 
Heated  for  eight  days  with  iodide  of  amyl  iu  a  sealed  glass  tabe  placed 
in  tbo  water-bttth,  it  does  not  show  any  inclination  to  combine.  — 
[ArrorJing  to  C'nimrr  [Pharm.  Cmtr.  1J^.^5,  165),  sttbtriamyt  i*  ■  transparcot,  tolerably 
mvbilo  lUjuid,  having  a  disafreeable  alliaceous  uiluur  nhlch  cicitca  cougblDf(.  Ita 
sp.  %f.  U  rO&H7.  It  is  insoluble  in  water  i  bat  diatolTfa  mdilj-  in  licobol  anil  ether. 
\%.  funea  in  the  air  without  uking  fire,  and  forroB  (by  evajwradon  of  the  etborc*! 
.')  a  lraiu|tareut  bitter,  vamiab-like  niftss  which  oltiniBtcly  loUdifiei.] 
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Stibtriamyl  cainbiacs  with  oxyj^en,  iodino,  «&c.,  forming  compounds, 
in  which  Berle  eiipposca  I  At.  of  the  radical  to  be  onited  with  2  At  of 
ox^gea,  &C.;  the  ^-anie  viev,  in  fact,  au  that  proposed  by  Lowig  for  the 
compoands  of  etibothyl  (ix.  80).  —  por  another  riew  of  Uie  constitution  of  the 
cotnpoaodg  of  metalUutlali  rmdicols,  conlaining  1  At.  metal  to  3  At.  of  aa  alcohol- 
radical.  KM  X.  .^2.1. 

Oxide  of  Stibtriamyl  ia  prod  need  by  slow  evaporation  of  an  ethereal 
eolution  of  stibtriamyl  in  contact  with  the  air.     There   tlien   remains  a 

freyjsh-ycllott-,  very  viscid,  resinoiis  inaas,  which  becomes  somewhat  more 
aid  when  heated,  but  readily  decomposefl  at  a  higher  temperature. 
Taetea  and  emclU  like  stibtriamyl.  Insoluble  in  water;  sparingly  soluble 
in  hydmted  alcohol  and  in  ether;  eafiilr  soluble  in  ali^otnte  alcohol.  The 
Alcoholic  Holution  precipitates  tbe  oxiJcs  of  the  hctivy  metals  from  their 
■ifftlts.  It  dittaotves  readily  in  acids,  ami  the  rcsiiUing  compounds  are 
precipitated  from  their  alcoholic  solutiona  by  water. 

Chloride  of  Stibtriamyl. — As  obtained  by  dissolving  the  oxide  in  hydro- 
chloric acid,  or  by  the  method  alroa<ly  described  (p.  126),  It  is  a  yellowish, 
translucent  liquid,  viscid  at  ordinary,  coui|)arativoly  mobile  at  hi^^her 
tcmperalures,  heavier  than  water;  dissitlves  in  alcohol  and  ether.  When 
precipitated  from  the  alcoholic  solution  by  water,  it  obi:<tinately  retains 
smuU  portions  of  water  and  alcoiiol,  from  which  it  can  only  be  freed  by 
continued  heating  to  lOO",  and  drying  orer  chloride  of  calcium.  Has  a 
peculiar  smell  and  taste,  like  the  radical.     Xlocomposcs  above  160°. 
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Iodide  of  Stibtriamyl  is  obtained  by  dissolving  the  oxide  in  hydrlodio 
ild  and  precipitating  by  water,  or  by  adding  iodine  to    the  radical  as 
long  as  it  is  decolorised.      Very  much   like  the  chloride.     Bromide  of 
Stibtriijtmyl  ia  prepared  in  like  manner,  and  exhibits  similar  properties. 
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When  chloride  or  iodide  of  stibtriamyl  ia  mixed  wJlh  an  alroholio 
solution  of   nitrate  of  silver,  as  long  as  a  precipitate  forms,  and  thei 
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filtered,  the  fillmto  forms  an  ctnulsion  from  wliicli,  after  standing  fur 
some  time  in  a  warm  place,  two  liquids  separate;  the  upper  being  iiglit, 
yellow  and  mobile,  and  tie  lower  a  deep  brown-rod  oil.  The  upper 
layer,  when  slowly  evaporated,  yields  slender  white  crystals  grouped  in 
Btars;  thoy  may  bo  purifiwl  by  recrystallisation  from  dilute  alcohol.  Tho 
dark  red  oil  likewise  di^isolvcs  on  addition  of  a  large  quautity  of  hydrated 
alcohol,  and  the  solution,  after  standing  for  some  time,  yields  tho  eame 
crystals.  These  crystals  melt  at  about  20  ;  the  fused  mass  does  not 
dissolve  in  alcohol  so  readily  as  tho  crystals.  This  salt,  the  only  crys- 
tallisable  compound  of  stibtriainyl,  is  the  Niirate  of  SiOtriamyJf 
(C'*K")'Sb,2N0*,  (nitric  acid  by  analysis  2339  per  cent;  by  calculation 
22*20)  jit  is  insoluble  in  water  and  ether,  but  dissolves  inby<lratcd  alcohol. 
Has  a  peculiar  metallic  taste. 

By  decom]iosing  equivalent  quantities  of  sulphate  of  silver  and  a 
haloid  compound  of  stibtrinmyl,  dissolved  in  alcohol,  Sulphate  of  Stib- 
triamyl  is  obtained  in  solution.  Thia  salt  was  obtained  only  as  an  oily 
body,  which  yielded  1803  per  cent,  sulphuric  acid;  the  formula 
(C**'H")'Sb,2S0*  requires  1326  percent. 

The  white  powder,  formed  by  tho  action  of  the  air  upon  stibtriamyl, 
is  insoUiblo  in  ether,  alcohol,  and  water;  it  does  not  dissolve  in  hydro- 
chloric acid,  but  imperfectly  in  fuming  nitric  acid-  slowly  in  aqua-regia- 
It  remains  unaltered  even  when  strongly  heated,  not  decomposing  below 
a  red  heat.  Berl6  supposes  it  to  be  (C'*H'^^'Sb,2S0*  +  2SbO\  When 
sulphuretted  hydrogen  was  passed  for  sorao  time  through  this  compound 
suspended  in  alcohol,  a  white  powder  immediately  separated,  which 
gradually  assumed  an  orange  colour,  and  then  formed  apulpymas^  which 
could  not  be  filtered.  After  addition  of  a  large  quantity  of  alcohol  and 
ether,  the  liquid,  when  left  to  stand  in  u  warm  place,  deposited  an  orange- 
red,  flocculent  precipitate,  which,  after  drying,  formed  a  brownish-yellow 
powder,  insoluble  in  alcohol,  ether,  and  water;  this  powder  decomposed 
at  ft  very  high  temperature,  and  took  firo  when  fuming  nitric  acid  was 
ponreil  upon  it.  Berlt^  regards  this  compound  as  (C'*'H")'SbS'  +  2SbS» 
(it  gave  I8'38  per  cent,  sulphur,  the  formula  requiring  IT'SO^.  A  com- 
pound, supposed  to  bo  identical  with  thi^,  is  formed  by  passing  sulphu- 
retted hydrogen  for  fiomo  time  through  an  alcoholio  solulion  of  oxide  of 
stibtriamyl. 

StibbiamyL  — When  the  product  of  the  action  of  iodide  of  amyl  upon 
iodido  of  potaasinni,  instead  of  being  exhausted  with  ether,  was  uistiilcd 
in  an  atmosphero  of  carbonic  acid,  a  liquid  passed  over,  which  was  freed 
from  nndecomposed  iodido  of  amyl  by  distillation  over  antimonide  of 
potassium.  Tho  liauid  thus  obtained  gave  off  when  heated  to  80^  a 
colourless  gas,  whicli  had  a  peculiar  odour;  bnrnt  with  a  bright  flame 
diffusing  a  white  smoke  of  antimonic  oxide;  was  not  absorbed  by  water; 
but  when  left  for  some  time  in  contact  with  it,  deposited  a  white  coating 
of  antimony  ou  tho  sides  of  the  vessel.  After  the  gas  had  been  driven 
off,  the  liquid  was  greenish  yellow,  had  a  peculiar  aromatic  odoar  and 
bitter  taste;  was  tolerably  mobile,  and  heavier  than  water.  It  was  inso- 
luble in  wnter,  but  miscible  in  all  proportions  with  alcohol  and  ether. 
Exposed  to  the  air,  it  does  not  fuino  or  l>ecome  heated;  when  set  on  flro 
it  burns  with  a  very  bright  6ame.  diffusing  a  white  fume  of  antimonic 
oxide;  when  heateJ  in  pure  oxygen  gns,  it  explotles  with  the  greatest 
violence;  fuming  nitric  acid  decumposOft  it  with  considerable  OTolutioa  of 
heat.    This  compound  is  iStibbiamyl. 
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When  an  etliercal  solntion  of  stibbiamyl  is  left  to  evaporato  in  the 
air,  the  rosultiog  oxiilo  absorbs  carbonic  nc'id.  Tho  radical  healed  for 
some  time  to  100^  in  a  stream  of  drv  carbonic  acid,  yicldetl  a  liquid 
similar  in  propcrtiM  to  the  pure  radical,  tut  more  viscid.  This  liquid  gave 
4219  per  cent,  carbun,  and  is  regarded  by  BerM  a.-^  {C'"Fi")'jibO,CO', 
this  formula  repairing  41  -52  per  cent.  C.  The  haloid  ealts  of  stibbiamyl 
arc  gummy  liquids;  'the  sulphate  and  nitrate  aro  precipitutod  from  tiieir 
alcoholic  eolultons  by  water  iu  the  form  of  gummy  masses,  which  dry 
up  to  amorphous  solids. 

[According  to  Werther  (/.  pr.  Chem.  64.  505},  the  product  obtained  by  the  action 
cif  iodide  uf  atnyl  on  aiiCiiiionide  of  potassium  in  an  atiDOS|iliere  of  carbonic  acid,  cannot 
he  diktilled  witliout  dccompoiition  :  but  by  extracting  the  moiii  with  ether,  a  iolutioa 
lit  iibUined,  whirb,  when  Icll  to  eva|>timle  in  the  air,  apjiKara  tu  form  thn  oxide*  of  two 

radically  one  soluble  and  the  other  iuioluble  in  ether ;  both  yield  cryilallLuble  ulti.] 


Zinc-amyl.    C»»H"Zd. 

FBA»KLiJ!D.    Ann.  Phmiti.  85,  360;  Chem.  Sac.  Qu.  J.  C,  64. 

Produced  by  tho  action  of  zinc  on  iodide  of  amyl  at  180^ 

[C'-H"!  +  2Za  =  Znl  +  C>"H"Zn.3 

It  18  a  colourlefs  transparent  liquid,  which  fumes  in  the  air,  but  docs  uoi 
take  fire.  By  water  it  ia  resolved  into  oxido  of  zinc  and  hydride 
of  amyl. 

C"*H»Zn  +  HO  -  ZnO  +  C">H",U. 


3.    Stannamyls. 


A.  Gbimm.    J.  pr.  Chem.  Ixii.  385;    Ann.  Phattn,  92,  383. 

Formatton  and  Prfpaistiion,     By  the  action  of  iodide  of  amvl  on 

etannide  of  sodium.  —  Iodide  of  amyl  acts  with  violence  on  an  alloy  of 
I  pt,  eodtum  and  C  pts.  tin  (ix,  92),  especially  if  the  iodide  contains 
antylic  alcohol,  and  tho  sUnnido  of  sodium  is  not  mixed  with  sand. 
About  2J  or  3  oz.  of  staunide  of  soilinm  \d  quickly  pounded  in  an  irou 
mortar  with  Iwic^  its  wei;;jht  of  sand;  the  mixture  immediately  intro- 
duced into  a  ghiaa  flask  of  j  or  6  times  \u  bulk,  and  sufficient  iodide  of 
amyl  adde<l  to  furm  a  puety  mass;  a  distillation-tube  then  ailapted  to  the 
flaaic;  and  the  mixture  left  U)  stand  for  some  minutes.  If  no  action  takes 
place  at  ordinary  temperatures,  the  flask  must  bo  heated  iu  the  water- 
bath,  but  romoTcd  as  soon  as  the  materials  begin  to  act;  the  action  then 

VUt.  XI.  K 
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jroea  ou  rapidly  an<l  with  so  much  evolution  of  heat,  that  the  exwsa  of 
ioiide  of  amyl  distiU  over  completely-  The  ^ask  is  then  t4>  be  closed 
while  still  hot,  and  the  same  process  is  pursued  with  several  other  flasks. 
The  dry,  yellow,  pulverulent  mass,  which  remains  in  the  flasks  after 
coolin'r,  is  then  introduced  into  a  bottle  Hlled  with  other  and  shaken  up 
strongly  several  times,  and  the  whole  left  to  ftand,  without  closin^f  the 
vessel  air-tight,  till  (lie  ether  separates  quite  clear.  The  ethereal  solution  is 
then  decjinted  and  the  residue  ro])eatciily  treated  with  ether,  as  lonjj  as 
that  liipiiil  extracts  any  tliinsr  from  it.  The  ethereal  solution  thus  formoU 
contaiuB  the  followiu^  radicals :  SStamiamtfl,  C"*H"Sn;  Bisfannamul 
C'^H^'Sn^  Mtihylnti'-Mnnnftmyl  (C"'H")='Sn";  MfUuUinnamtfl  (C»*H")'Sn'; 
MdhstAnnhiamyl  (C"'H")*Sn'.  These  compounds  may  he  separated  by 
cither  of  the  following  methods  : 

A.  The  ethereal  solution  is  mixed  with  alcohol  and  the  ether  distilled 
off;  the  alcnliolic  solution  when  cold,  decanted  from  the  matter  wliich 
h3s  separated  out,  then  saturated  with  iodine,  and  the  iodide  of  iUUt^tmn- 
hianiyl  extracted  with  ether;  the  wliole  of  the  radical  of  this  compound 
remains  in  the  alcoholic  solution.  The  mass  which  separates  out 
is  next  dissolved  iu  ether;  the  elheretil  solution  saturated  with  iodine; 
the  ether  distilled  oGT;  and  the  residue  dissolved  in  absolate  alcohol.  The 
alcoholic  solution  U  now  poured,  with  a;,'itation,  into  potash-ley,  which 
must  not  be  in  too  great  excess,  whoreupon  a  white  unctuous  mass  is 
precipitated,  consistinjj  of  a  mixture  uf  the  oxides  of  bist'iniiamj/I,  metUy- 
lent-itannamiif  and  si^nnamt/f^  while  the  oxide  nf  nnUhfannamt/l  remains 
for  the  most  part  dissolved  in  the  alcohol.  The  precipitate,  after  sepa- 
ration from  the  liquid,  is  treated  wH!i  ether,  which  dis-wlves  the  oxides  of 
hl^annamyl  nnd  m^Utstannamyl ,  leaving:  undissolved  the  oxides  of  sfanii- 
amtft  ami  methyUnf.-ntimnnmi/L  This  insuliiblo  residue  is  treate<l  at  a 
moderate  heat  with  alcohol  and  a  little  sulphuric  acid,  whereupon  tho 
ealphate  of  tUtntmntj/l  remains  undissolved,  while  the  sulphate  of  mfthy- 
Unettannamyl  piisses  into  the  alcoholic  solution,  and  may  be  precipitated 
therefrom  by  water  in  the  form  of  a  tou^^h  mass  which  subsequently 
hardens.  Or,  the  oxides  may  ho  treatc<l  with  alcohol  and  bydrochlorio 
acid,  and  the  resulting  solution  loft  to  evaporate:  the  chloride  of  mflhy~ 
fene-itannfimyl  then  crystallises  out  first.  Lastly,  the  ethereal  solution  U 
distilled  to  expel  tho  ether,  and  the  residue  treated  with  cold  alcohol, 
which  dissolves  the  oxide  of  mfthaUmnomyl  aud  leaves  undissolved  the 
oxide  of  bittanvamyl. 

B.  The  ethereal  solution,  which  contains  tho  whole  of  the  radicals 
and  has  boen  mixed  with  a  little  alcohol,  is  left  to  evaporate  slowly  in 
tho  air.  The  radicals  then  gradually  oxidit^e.  and  the  oxides  q{  itann- 
amyl  and  nuthylmf-stantiamyl  BepumiG  out,  while  the  rest  remain  in 
solution.  The  liquid  is  then  diluted,  and  the  rcsiduo  again  treated  with 
alcohol,  whereby  the  oxides  of  mithMannamyl  and  nuthstannhiamyl  ore 
dissolved,  while  the  oxide  of  iUtannnmyl  remains  for  tho  most  pari 
undissolved.  Ou  saturating  this  alcoholic  solution  with  hydrochlorio 
acid  and  addiug  water  drop  by  drop,  the  chlorido  of  rHfthtiannutnyl 
separates  in  a  state  uf  purity,  while  tho  chloride  of  inHJivlannhiamyl 
dissolves  with  lulerablo  facility,  even  in  hydrated  alcohol. 

P/'ojy^riifs.  Tho  stannaroyls  in  the  free  state  are  unotuoas,  non- 
volatile bodies  which  do  not  possess  any  very  characteristic  odour.  Th*y 
mm  insoluble  in  water,  but  dissolves  roailily  in  ether.  In  alcohol  tlioy 
dutolvo  for  tho  most  part  lesa  roadily  in  jimportioa  us  they  contain  more 
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tin.  They  are  but  little  altered  by  expoRure  to  tbo  air,  neither  fuming 
nor  taking  fire.  Fuming  nitrio  acid  oxidises  them  with  great  violence, 
generally  causing  strong  detonation  and  projection  of  the  maas,  but 
without  setting  it  on  fire. — When  the  ethereal  solution  is  left  to  evapo- 
rate in  the  air,  the  radicals  quickly  oxidise. —  Bronvmo  added  drop  by 
drop  to  the  radicals,  causea  a  violent  reliction  and  considerable  evolution 
of  heat;  this  effect  also  takes  place  on  tlie  addition  of  bromine  or  iodino 
in  alcoholic  solution.  —  The  oxides  of  all  tho  eiamiamyls  are  separated 
from  their  salts  hy  ammonia.  Their  eoliitions  have  a  strong  alkalino 
reaction.  All  the  compounds  of  the  stannamyls  are  non-volatile,  and 
most  of  them  inodorous).  They  exhibit  for  the  moBt  part,  but  little 
tendency  to  crystallise. 


p 


BisTANNAMYL.  C"H"SnV — The  oxiih  is  a  perfectly  transparent  mass. 
Laving  tho  consistenco  of  turpentine,  and  brittle  in  the  cold.  It  dissolves 
very  sparingly  in  absolute  alcohol,  readily  in  ether  and  in  a  mixture  of 
ether  and  alcoLol. 

The  chloride  is  also  a  viscid,  transjKircnt  mass,  soluble  in  alcohol 
and  ether.     So  likewise  the  sulphate. 
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StASNAMTL. C"^H"Sn.   [Likewiae    abuined  by   Fruikland.    {CAem,   Soe* 

Qu.  J.  6.  6'.;).]  The  oxide  is  a  dasEling  white,  amorphous,  inodorous 
powder,  nearly  insoluble  in  ether,  somewhat  soluble  in  boiling  alcohol. 
Gave  by  analysis  4015  and  4253  p.  c.  tin,  tho  formula  C'°H"SuO 
retjuiring  42'75. 

The  chloride  is,  above  15*^,  a  thick  transparent  oil,  but  solidifies  into 
a  crystalline  mass  between  4'  and  5^.  It  has  a  faint  odour,  like  that  of 
camphor,  is  nnctuouM  to  tho  tnucli,  and  burns  with  a  bright,  green-edged 
flame.     Disdolves  readily  in  alcohol  and  other. 


8n 
IOC 
11  H 

Cl 


Chloride, 

590 

600 

no 

35-4 


Grimin. 

35-65     34-20 

36-25    37-79 

6-65     6-72 

21-45    „    20-26 


C"'U"SnCl 165-4     ....  100*00 98-97 


Snlphalej  C^'*H"SnO,SO'.  —  White    amorphous  powder  insoluble 
-water  and  ether,  sparingly  soluble  in   alcohol.     Gave  by  analysis  21 
and  21-98  p.  c.  SO*,  the  formula  requiring  22  47  p.  c. 
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METiiyLENE-STANWAMvL.  (C"H'^)'Sn*. — The  oxnl*  resembles  thut  or 
atannamyl.  Gave  43  87  and  44*10  and  in  another  preparation,  4382 
p.  c.  tin,  while  the  formula  (C^'H*^)*?!!*,©  requires  4403  p.  c. 


Chloride.  —  Separates  from  the  alcohoHo  solation  iu  distinct  pristiintic 
crystals,  which  melt  at  70°  into  an  oily  liquid,  and  solidify  again  in  a 
crystalline  mass  on  cooling.  Smells  Romewhat  stronger  than  tUo  chloride 
of  stannamyl.     Less  soluhlo  in  alcohol. 


^Sn 1180 

20  C    „..„ 1200 

22  H  „,„....  22-0 

CI  35-4 


Grimm  [mfon), 

39-93    39-33 

40-60     39*63 

7-45     7-70 

12-02     li-W 


(C»H»)'8o»,Ci  .  .  295*4     .  .  10000     9819 


I 


Sulphate. —  (C"H")'Sn'0,SO'.  —  Remains  as  an  amorphous  mass, 
when  the  alcoholic  solution  is  evaporated.  Dissolves  readily  in  alcohol, 
and  U  separated  from  the  solution  by  water  iu  the  form  of  a  wtiito 
tlocculent  powder,  which  at  100°  cakes  together  in  a  resinous  ma^s. 
Analysis  gave  13*14  p.  c.  eulphuriu  acid,  the  formula  requiring  12*99  p.  c. 


Mbthstamnamyl.  (C'"H")*Sn\ — The  oxide  is  obtained  by  shaking  up 
the  ethereal  solution  of  the  chloride  with  a  sniftll  qnantity  of  alcofaolio 
potash-solution,  then  adding  a  large  quantity  of  water,  and  leaving  the 
ethi^real  solution  of  the  oxide  wliich  then  separates,  to  evaporate. 

The  chloride  is  a  faintly  yellow  transparent  oil,  which  is  insoluble  in 
water,  readily  soluble  in  alcohol,  and  may  be  precipitated  therefrom 
by  water. 


2Sn 

30  C  . 

33  H. 

O  . 


...  IIB 
;;.  IBO 
...    39 

..      8 


(C*H")»3n«0..,  339 


2  8a 
30  C 
33  H 
CI 


Chloride, 
...  118-0 
..  l$0*O 
..    SS-0 
..     33-4 


(C>»B»)^nKl..„  366-4 


Orimra. 

...     34*80     36-43 

....    53-09     ™ 52-36 

....      974     951 

_      a-37    ..M....      2*70 

....  10000     .,:....  lOO'OO 

Grimm, 

...    3219    32-30 

....     48-83    M     47*31 

.„      9*31     10-36 

....      9*67    9-24 

....  100*00    99-21 


SxdphaU.  (C"H")»Sn*0,SO*.  —  Obtained  by  adding  sulphuric  acid 
to  the  alcoholic  solution  of  the  oxide;  then  precipii&ting  bv  water; 
washing  the  precipitate  with  water;  redissolving  it  in  hIcodoI;  and 
leaving  the  solution  to  evaporate.  The  salt  then  remains  in  the  fonn  of 
ft  transparent  amorphoas  mass,  which  dissolves  pretty  easily  both  in 
alcohol  and  ether.  Contaiaa  10*82  p.  o.  sulphuric  acid  (calculation 
103^). 


8TANNA1ITLS.  Itl 

Methstannbiamyl.  (C^**H")*Sn*.  —  Colourless  oily  liquid  readily 
soluble  iu  aloohol  and  ether. 

Oxide.  — Colourless,  mobile  oil  easily  soluble  iu  alcohol^  and  having  a 
pleasant  odour  like  that  of  jasmine. 


2Sn    

40  C 

44  H 

..  118    . 
,.  240     .. 
.     44     .. 

.      8     .. 

...     28-78    ..., 

,..     58-54     ..„ 

,..     10-73     .... 

1-95     .... 

Qrinm. 

29-33     ....   '29-21 

58-05     ....     57-05 

10-64     ....     10-01 

O 

....       1-98     ....       3-73 

(C«H»ySn»,0 .. 

..  410     . 

...  10000    ... 

100-00     ....  100-00 

Chloride.  (C"H")*Sn»,CL— Colourless  oil,  soluble  in  alcohol  even  if 
hydrated,  but  precipitated  from  the  solutiou  on  addition  of  a  larger 
quantity  of  water.  Gave  by  analysis  8-33  and  8*20  p.  o.  ohlorine  (oatoa- 
lation,  8*11  p.  c.) 

Iodide. — CiTstaUises  at  low  temperatnres,  but  melts  easily  into  ai| 
oily  liquid.     (Grimm.) 

Orimm. 

2  Sn 118    ....    22-34    22-i7 

40  C  „ 240     ....     45-46 

44  H  44     ....       8-33 

I    126    ....    23-87     ■ 23-68 

(C»H")*SnM    528    ....  100-00 

-  Htdraroahtl.  —  Iodide  of  arayl  exposed  to  sunshine  in  coptact 
with  metallic  me^cary,  yields  a  compound  similar  to  ipdide  of  hy<^r^; 
methyl.     (Frankland,  -4nn.  i'Aarro.  85,  S04.)  T.  '   ' 
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COMPOUNDS  CONTAINING  12  AT.  CARBON, 

Benzene  Series  C"H\ 

Benzene.    C»H-. 

Faraday.     Phil,  Trans.  1825,  440;  also  Sdite.  47,  340  and  441  j  ftbo 

7V/y.  5,  306. 
MtTscuERLicu.     Bni.  Ak.  d.  W,  lfl34;  abetr.  Pogg,  29,  231;  also  Ann, 

P/wj-m.  0,  39. 
Peliqot.     Ann.  Ohim.  Phys.  50,  59. 
Mansfield.     Cftcm.  Soc.  Qu.  J.  1,  244;  also  Ann,  P/tarm.  69,  162. 

BicariHTft  t^  Hydrogen  (Fanidaj) ;  Bfntin  (Mitscherlich) ;  Btnion  (Liebi^) ; 
Bensot,  Phiw  (Uurent);  Pune,  (Gm.) 

Formation.  1.  When  benzoic  acid  is  heated  with  excess  of  limo 
(Mitwherlich),  or  when  its  vapour  is  passed  over  red-hot  iron.  {D'Aroct, 
Ann.  Chim.  Phytt.  C6,  99.)  —  2.  By  tho  dry  distillation  of  kinic  acid. 
(VVohler.)  —  3.  By  beating  pbthalic  acid  with  liiue.  (Marignac,  Ann. 
Pharm.  42»  217.)— 4.  Bypaewing  berg.iniot-oil  over  red-hot  lime.  (Ohme, 
Ann.  Pharm.  31,318.) —  5.  By  paj^sing  fats  throu;,'h  red-hot  tubea. 
(Faraday.)  —  6.  By  tbc  dry  distillation  of  coal.  (Hofmann,  Mansfield.) 
A  good  process  for  finding  benzol  in  such  prodncta  of  distillatioo,  ia 
gireu  by  Hofniano.  {Ann.  Pharm,  55,  201.) 

Preparation.  1.  A  mixture  of  1  pt.  bcoKoic  acid  and  3  pta.  of 
oLilced  limo  is  distilled  at  a  gently  incrca»in<;  heat;  and  the  oily  benzol 
which  has  passed  over  is  seiiarated  from  tho  water,  and  rectified  after 
being  shaken  up  with  a  little  potash.  3  pts.  of  benzoic  acid  yield 
1  pt.  of  beozeue.     (Mitscherlich.) 

2.  The  benzene  obtained  in  the  preparation  of  botylene  (x,  fiO),  Htill 
retains  a  certain  quantity  of  tlio  oil  C'H*;  to  free  it  From  this  impurity, 
it  must  be  melted;  then,  after  solidification  at  —  18'',  repentcitly  prei^ed 
upon  paper  with  agla.isrod,  so  as  to  make  tho  oil  soak  into  the  paper;  then 
melted  again,  and  poured  out  into  cakes  in  moulds  of  tin-foil:  the«e  pressed 
in  a  hydntulic  prcbs  between  several  layers  of  filtering  paper  which  has 
been  dried  by  heat  and  left  to  cool;  and  Snally  deprived  of  all  uioisturo 
by  distillation  over  limo.     (Faraday.) 

3.  From  Coni-lar.  The  tnr  which  paasen  over  in  tho  distillation  of 
illuminating  gas  from  coul,  contaiuB,  according  to  Mansfield  and  others, 
variable  quantities  of  tlie  following  substances  :  sulphuretted  hytlrogen' 
ammonia;  hydrocyanic  acid;  acetic  acid;  an  oil  which  boils  between 60 "^ and 
70^  and  becomes  brown  und  resinous  by  oxidation;  benzene;  carholio  acid; 
aniline;  picolino;  pyrrol;  an  oil  having  the  composition  C"H';  toluene 


BBNZBN8. 


13S 


C'*IP;  cumeno  C"H";  loucol;  naplitbalin  C*H*  (in  small  (luantity, 
approaching  to  \,  according  to  the  nature  of  the  coal  and  the  manner 
in  which  the  process  is  conducted):  cymeno  C^H'*;  chrysone,  and 
anthracene. 

The  tar  is  black,  viscid,  and  of  specific  gravity  112  to  1'15.  When 
it  is  distilled  on  the  manufacturing  :jcalo  in  large  iron  vesjscls,  ammoniacal 
gas  passes  over  Hrftt,  then  water  containing  aniniouiacal  products,  and  n 
yellow  or  brown  mobile  oil,  of  ep.  gr,  0^00  to  09.30,  and  having  a 
disagreeable  odmir  proceeding  from  ammonia^  picoline,  Ac.  :  this  thin  oil, 
the  qaantity  of  which  continually  increases  in  proportion  to  that  of  the 
water,  is  called  U^ht  oiiy  cntdc  naphtha  or  liyht  naphthfi,  (It  is  puriGed 
in  the  ntauufaclories  by  rectification,  a  portion  of  heavy  uaplitha 
[vid,  inf.)  8till  remaining  in  it;  then  by  agitating  the  rectificate,  —  which 
is  colourless  at  first,  but  has  an  offensive  odour,  and  gnwlually  turns 
brown  from  formation  of  resin, — with  oil  of  vitriol,  which  thereby  aCi|uiro8 
a  dark  red  colour-  and  ai^ain  rectifying  the  coloured  naphtha  dcennted 
therefrom.  It  i^  thuti  colourless,  free  from  naphthaliii,  ami  has  no  longer 
any  unpleasant  odour.) 

By  again  distilting  the  coal-tar  with  a  fresh  receiver,  a  3'cllow 
stinking  oil  is  uhtaincd  c-alled  thad  oil  or  heavy  nap/ttfi'j^  which  eiuks  in 
water,  yields  more  or  less  crystallised  naphthalin,  and  contains  leucol  and 
anthracene,  besides  oily  hydrocarbons  boiling  between  200''  and  300°, 
and  aniline.  (It  Kerves  for  nommon  lamps  and  torches,  for  preserving 
wood  utsfd  in  building,  and  for  the  prepiuulion  of  lamp-bhick.) 

Tho  residue  which  reniaiii^  after  the  di»til!ation  of  the  heavy 
naphtha,  and  solidifies  on  cooling  into  a  black  mass  called  Pitch  (used 
for  the  preparation  of  asphalt,  and  when  dissolved  in  a  small  quantity  of 
heavy  naphtha,  servinn;  a^  a  black  iron-varnish),  gives  off,  when  still 
more  strongly  heated,  first  a  buttery  mass  consisting  cliiefly  of  anthra- 
cene; then  a  yellowish  more  resinous  distillate;  and  finally,  when  tho 
iron  retort  becomes,  heated  to  redness,  an  orange-yellow,  inodorous 
powder,  which  feels  glutinous  between  the  fingers.  In  Uie  retort  there 
remains  a  very  hard  cuke  difiicult  to  burn. 

When  the  still  impure  light  naphtha  is  distilled,  its  boiling  point 
rises,  beginning  at  100"  and  ukimately  attaining  200''  to  220'.  The  lust 
distillate  gt'ucrjily  fields  cryi^tals  of  napbthalin;  the  residual  black 
brown  mass,  dilforont  from  pitch,  and  consisting  chiefiy  of  oils  resiniscd 
by  oxidation,  yields,  when  more  strongly  heated,  a  distillate  containing,, 
besides  a  little  water,  a  red  oil  having  a  very  peculiar  odour,  but  little  or 
no  anthracene. 

When  the  light  naphtha  is  several  times  alternately  iihakea  up  with 
dilute  sulphuric  acid,  washed  with  watcr^  agitated  with  dilute  potash; 
washed  with  water,  agitated  with  sul]tburic  acid,  Jkc.  Sic.  till  it  is  freed 
from  all  basic  and  acid  impurities,  it  appears  but  little  diminiBhcd;  but 
has  lost  the  greater  part  of  its  disagreeable  odour;  and  no  longer  colours 
clean  firewood  yellow  (as  when  it  contained  aniline),  or  firwood  moistened 
with  hydrochloric  acid  purple  (from  containing  pyrrhol);  and  no  longer 
destroys  tho  cuticle.  When  thus  purified,  it  begius  to  boil  at  about  100' 
about  §  of  it  distilling  over  at  150",  and  the  greater  part  of  tho 
remaining  ^  at  200",  the  portion  whioh  distils  over  near  200  ,  sinking  in 
water  and  solidifying  as  it  cools.  If  in  this  distillation,  the  receiver  bo 
changed  at  every  5%  and  each  of  the  resulting  distillates  irctiticd  b^ 
itaelf,  also  with  change  of  receiver  at  every  5^  (during  which  process,  it 
is  found  that  a  distillate  obtained  at  a  certain  tcmperatarej  «.y.  at  110'' 
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to  ll5^  begtne  to  boil  at  a  lower  temperature,  e.g.  at  90^,  and  rises  abnaft 
30''  or  40^  lii^lier.  e.ij.  to  120);  an«i  if  all  tite  rectificate^  obtained  at  tha 
fiunc  temperature  are  mixed  together  and  u^ain  rectified,  and  the  procen! 
continued  in  the  sumc  manner,  till   the  whole   lias  been   ten   times  aab* 
jtititod  to  fractioual  distillation,  the  residues  of  which  distillations  arel 
brown,  especially  at  the  boginiiii)^,  —  iho  boiling  points  exhibit  dislinot-l 
intcrvala,  and  there  are  obtained  (after  removal  of  the  less  volatile  distil- < 
lates  which  crystallise  in  conBeijacnoe  of  containiujur  iiaphlhaliu)  live  oils  i4X 
dilTeront   degrees  of  vohtility,  and  smelling  like  rock-oil   but  jet  diffep*] 
eutty  one  from  the  other,  and  of  sp.  gr.  from  0*86  to  0*88;  viz. 

A.  Oil  boiling  between  60^  and  70°, smelling  like  garlic  and  sulphide 
of  cirbon,  very  small  in  quantity.  It  combines  for  Uio  most  ptirt  with 
ail  of  vitriol,  and  on  addition  of  water,  a  solid  aromatic  substance  sepa- 
rates. Perhaps  a  mixture  of  benzene,  which  crystallises  out  from  ii 
below  —  20"",  and  two  more  volatile  oils. 

B.  Oil  boiling  from  80°  to  85"^,  amoantiog  to  I't  of  the  light 
oapbtha  :  BenzcDC. 

C.  Oil  boiling  from  110*^  to  115";  in  large  quantity.  May  be  set  oi» 
firo,  even  when  cold,  by  contact  with  u  flame;  imparts  to  air  passed 
through  it  at  ordinary  temperatures  the  property  of  burning  with  a  blna 
flame.     Consists  chiefly  of  toluene  C'*H*. 

D.  Oil  boiling  from  HO"  lo  \\b\  In  largo  quantity.  Behaves  like 
oumene.     Air  passed  through  the  cold  oil  is  not  rendered  inflamniablf. 

E.  Oil  boiling  from    ITO""  to  17/)^     Forms  but  a  small  portion   of. 
the  light  naphtha  (but  a  large  portion   of  the   heavy  naphtha.)     It  1 
a  density  of  0'857'  and  consists  of  cymol  C*'!!'*   (Mansfield;  see 
Ilitthauscn,  J.  pr.  Vhem.  61,  74). 

a.  To  obtain  merely  the  benzene,  it  is  sufficient  to  repeat  the  above- 
described  rectification  five  instead  of  ten  times.  The  portion  which 
distils  over  between  80*^  and  00°  ia  left  to  crystallise  at  —  12°;  thrown 
in  a  finely  dividcl  but  closely  pressed  state  on  a  strong  cloth  strainer 
which  is  fixed  in  a  cylinder  cooled  to  —  22'';  and  the  air  fmrtiallifl 
oxliausted  below  the  strainer  by  working  a  piston,  so  as  to  force  tho  oil 
through  it  by  atmospheric  pressure  :  a  Heart's  cofree-moohine  is  very  well 
adapted  to  the  purpose.  The  still  impure  benzene  which  remains  on  the 
filter  in  the  form  of  a  snowy  crystalline  mass,  is  left  to  thaw  gradually 
(the  lost  portion  generdly  melts  at  +  4^  to  +  ST)]  the  remaining  hqui< 
which  becomes  continually  poorer  io  foreign  oils,  collected  in  sevoi 
bottles  placed  one  after  another  below  the  funnel;  and  each  of  theott 
fractious  loft  to  freeze  by  it«elf,  and  again  fractionally  thawed  till  the 
whole  melts  at  -f-  4"  to  +  5^     (Mansfield.) 

b.  The  portion  of  tho  light  naphtha  which  passes  over  first  in  tho 
distillation  of  the  coal-tar,  and   therefore  contains  a  smaller  portion  of 
tho  more  fixed  oils,  is  distilled  from  a  metal  still,  and  the  vapours  paasod^j 
first  upwards  into  a  chaml>er  surroundeil  with   water,  (or  into  a  woi 
tube),  in  which  the  oils  that  boil  above  100°  condense  and  run  back,  an( 
then  downwards  into  the  cooling  apparatus;  and  tho  rosultiog  distiUi 
reotified  in  tho  same  manner,  only  that  the  t^niperatnre  of  the   siii 
rounding  water  is  not  allowed   to  rise  above  80^,  and  the  distillatioi 
stopped  as  soon  as  the  heat  in  the  retort  b^ns  to  rise  above  90"^.     Thii 
reclificatp,  only  half  of    which   solidifies  at  —  2(t°,  is  shaken   up  wit! 
oue-fourlb  of  its  bulk  of  oil  of  vitriol   (or  better,  first  with  ii  of  its  bullci 
of  htroug  nitric  acid,  and  then,  after  decautatinn  therf'from,  with  \  of  oi 
of  vitriol),  an4  rectified  (without  separation  from  tho  oil  of  vitriol)  till  tbi 


Lolling  point  in  tbo  retort  riaea  to  90".  If  this  rcctiGcatc,  on  toiug 
mixed  with  oil  of  vitriol,  assumes  ti  colour  darker  tlii^n  stniw-yellow,  it 
must  be  again  distilled  with  oil  of  vitriol,  theti  wiiilii'd  with  water  and 
arterw.irds  with  an  alkaline  ley.  The  oil  of  vitriol  frees  the  liquid  from 
alkaloids,  and  oxidises  the  oil  which  turns  brown  and  boils  at  G0°  to  70", 
but  without  acting  on  the  benzene,  even  when  heated.  The  nitric  acid 
likewise  purifies  the  liquid  by  oxidation  :  it  is  true  that  it  produces  a 
certain  Quantity  of  nitrobenzene,  but  this  is  left  behind  iu  the  distil- 
lation. Lastly,  the  benzene  is  purilied,  aa  in  the  preceding  process,  by 
freezings  pressure,  &c.    (Man^jfield.) 

Prf/perties.  CryfitolIIne  in  the  cold,  of  sp.  pr,  0'856;  »t  —  18°  it  is 
nearly  a£  hard  oa  lump-sugar,  brittle,  and  pulverulent;  oolonrlewand  trans- 
parent; does  not  conduct  electricity.  (Faraday.)  After  slow  solidification, 
it  forms  lainimx;  united  in  Fern-like  tufts:  after  rapid  cooling,  it  rcseiubles 
camphor  or  white  crystalline  wax.  (Mansfield.)  Melt«  at  55°  (at  7'', 
according  to  Mitscherlicb),  expanding  nt  the  same  time  by  I'a  of  ita  bulk 
(Faraday),  and  Bolidifiea  again  at  O"  (Mitchcrlich,  M.insfield);  in  narrow 
vessels,  howevyr,  it  may  be  cooled  conslderab!y  below  0^  without  solidi- 
fying, and  then  solidifies  suddenly  on  being  shaken  or  poured  out. 
(Mansfield.)  In  the  melted  state,  it  is  a  thin  oil;  the  bubbles  which 
form  on  its  surface  when  shaken  quickly  disappear:  it  refracts  light 
strongly.  (Mansfield.)  Sp.gr.  0'85  at  15'5°  (Faraday,  Mitsclierlich, 
Mansfield),  0-8001  at  0".  (Kopp.)  —  Boils  at  804°  under  a  pressure  of 
6-76  met.  (Kopp,  Por/t;.  72,223);  between  80"  and  SI"  (Mansfield);  at 
about  82''  (Peligot);  'at  SSS"  (Faraday);  at  88"  (MitscterUch);  SO-S** 
(Charch,  Phil.  Mn^,  J.  [4],  9,  256  ,  and  volatilises  undccomposed. 
Vapour-density  =  2-752  (Faraday),  2*770  (Milschcrlich,  Mansfield.)  — 
Smells  like  the  illuminating  gas  produced  from  fatty  substances,  and 
somewhat  like  bitter  almonds.  (Faraday.)  Its  vupuur  docs  not  produce 
narootio  effects  vhen  inhaled.     (Snow.) 


Mitscber- 

Dumas  Ac 

Nichol. 

Faraday. 

Hch. 

Peligot. 

D'Arcet.      8us. 

Kopp. 

ton. 

12  C. 
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...  92-31  . 

...  91-72. 

...  91-62  . 

..  92-H7  . 

...  9-207  ....  92-2  ... 

.91-92 

...  92-3 

6H 

.    6. 

...     709 

...     8-30. 

...     7-7fi. 

...     7-73' 

...     793  ....    7-7  ... 

.    7-7(i 

....     7-7 

COU«.. 

78.. 

..100-00  . 

...100-D2  . 

...100'3S  . 

.-100-60  . 

...lOO'Oa  ....  99-9  ... 

.  99-e8 

....100-0 

Vol.  Density, 

C-rapour 12 4-9920 

H-gM 6  0-41^8 

Vftponr  of  Bcazcue     2  6-407H 

1  2-7039 


DfcompositlQTiM.  I.  The  vapoar  passed  through  a  red-hot  tube  is  con- 
verted, with  gradual  deposition  of  charcoal,  into  a  gaseous  hydrocarbon. 
(Faraday.)  The  oil  is  very  intlanimahlo  and  burns  with  a  bright,  very 
smoky  dame.  (Faraday.)  Solid  benzene  bums  when  set  on  fire,  without 
previous  fusion.  (Mansfield.)  Benzene  vulutilising  in  oxygen  gas  at 
ordinary  temperatures,  forms  a  mixture  which  explodes  violently  when 
»o  electric  spark  is  passed  through  it.  2  vol.  benzene-vapour  consume  in 
this  manner  15  vol.  ozygen^gas,  12  vol.  of  which  with  12  vol.  carbon- 
vapour  form    12  vol.   carbonic  acid  gas,  and   tho  remaining  3  vol.  with 
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6  vol.  hydrogen  fonn  water-  (F&rad&y.)  Air  charged  with  bcnzenc- 
vapoor,  uuma  from  a  jet  with  a  white  smoky  Same  or  with  a  riolet  flame, 
according  to  the  width  of  the  Jet  and  the  velocity  of  the  stream; 
hydrogen  gas  charged  with  benzene  vapour  hnma  in  a  similar  manner 
with  a  bright  white  flame.  (Maasfield.) — 3.  Benzene  immersed  in 
ckloriM-gas  and  exposed  to  the  eun,  is  converted,  with  rise  of  tempcmturo 
and  formation  of  hydrochloric  acid,  into  crystals  and  an  oil.  (Faraday.) 
The  oil  coneisls  of  tcrchlurobenzene  and  the  cr^'&taU  of  hydrochlonite 
of  terchlorobenzene  (Mitschcrlicb);  according  to  Poligot,  this  tninsfor- 
mation  does  not  take  place  in  the  dark. — 5.  Bromine  dissolved  in 
benzene  likewise  acta  upon  it  only  in  sunshine,  forming  hydrobromate  of 
tcrbroniobenzeiie.  (Mitscherlich.)  Iodine  does  not  act  upon  bcnzcno 
even  in  sunshine.  (Faraday.)  —  6.  Moderately  strong  nitric  acid  has 
no  action  upon  benzene  evcu  when  di&tillcd  with  it;  but  in  the  warm 
fuming  acid,  it  dissolves,  with  evolution  of  heat,  forming  nitrobenzen^| 
C"XH*,  which  partly  separates  in  the  form  of  an  oil  on  cooling. 
(Mit«clierltch.)  Faraday  observed  reddening  and  an  odonr  of  bydit^* 
cyanic  acid.  According  to  Abel,  benzene  is  ultimately  convertcff  into 
nitrobenzene,  by  rc(>e3ted  distillation  even  with  dilute  nitric  acid.  ~- 
7.  Cold  anhydrous  sulphuric  acid  converts  benzene,  with  moderate  rise  of 
temperature  and  without  evolution  of  sulphurous  acid,  into  a  viscid 
liouid,  consisting  of  5  to  6  per  cent,  of  feulphibenzcne  CH^O\  benzo* 
sulphuric  acid,  C*'H',2S0',  and  another  acid,  which  forms  a  non-crye(at* 
liaaMc  tialt  with  oxide  of  copper.  With  fuming  oil  of  vitriol,  the  sam6 
products  are  formed;  the  sulphibenzenc  however  amounting  to  only  1  otj 
2  per  cent^  —  Formation  of  sulphibenzene: 

C"H»  +  SO*  -  C"H»SO*  +  HO. 

Commoa    oil    of    vitriol    has  no  sction  upon  it.      (Mitscberlicb.) — The    fol 
•ubtlance*  hare  no  octiou  upon  bcnxeoe  :  iodiae  in  sunshine  ;  potassium  and  aqi 
alkalii  ftt  the  boiling  point  of  benzene  (farsdfty) ;  non-faming  oil  of  vitriol  even  at 
boiling  point  of  beoiene  (Milsdierlidi,   MantfielU)  ;    aqaeous  chromic  acid    (Abel)| 
phoagcne-gu  in  sunshine  (MitMberlicb) ;  pentadiloride  of  phosphorus.     (Caboon.) 


Cotnbinatioru.  Benzene  dissolves  very  sparingly  in  wx^r,  imparting 
a  strong  rdour  to  it.     (Alitschcrlicb.) 

It  dissolves  small  quantities  of  photphorus,  autphur,  and  iodine  (the 
bat  with  crimson  colour :  Faraday)»  more  at  a  boiling  faeat^  the  exeess 
Mparating  on  cooling.     (Mansfield.) 

It  dissolves  Irominf,     (Manf>ticlU.) 

It  dissolves  in  tPooil-*i>irit.     (Mansfield.) 

It  dissolves  very  sparingly  iu  afciJiol^  and  is  separated  therefrom  by 
water.     (Famday.)     A  mixture  of  1  vol.    bouzeue  and  2  vol.  alcohol  oif , 
Hp.  gr.  0-85  gives  a  good  li;;ht  in  lamps;  but  an  addition  of  alcohol  maket 
tlic  flame  duller,  and  an  addition  of  l>eQieno,  more  smoky.     (Mansfield.) 

It  ilisJolves  very  sparingly  in  ether.     (Faraday,  Mitschorlicb  ) 

It  dissolves  readily  in  acelontj  separating  the  water  from  that  liquid 
if  hydrated.     (Mansfield. ) 

It  dissolves  large  quantities  of  oils  both  fixed  and  volatile,  (Farada/f 

Mnn>finld),  also  camphor,  wax,  mastic,    cauutchuuc   and   giitta   percnii 

small  (quantities  of  gutnlac,  co|Nfcl,  aniiiie  and  iranilioge,  a  tolerably  largOi 

quantity  of  quinine,  small  quantities  of  tuurphiue  and  stryclmiue,  but  no 

obonine.     (Msnsfiebl) 
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Carbolic  Acid. 
C»HH)'  =  C"H*,0* 

Reicbekbach.     St^te.  06,301  and  345;  67, 1  and  57;  68,352. 

RuNGE.  /'oy^r.  31,69;  32,308. 

Laurent.  -V.  Ann,  Chim.  J^hys.  3, 195;  also  J,  pr.  Chern,  25,  401. 

Ct't'fiSftte  (from  *:/>c'rtv,  flesh  and  aili^ctv^  to  preserve),  Phenol^  Hydt^ait 
of  Phenyl,  Ifytfrated  orUh  of  P/ienyl,  Pkenic  odd,  Phenous  actd^  Spirol^ 
Salicon  [iV^M^tf].  —  Reichenbacli,  obtained,  in  1832,  from  wood-tar  his 
creosotOj  and  Uungoin  1834,  from  coal-tar,  his  carbolic  acid;  Laurent  also  ia 
1841  obtained  from  coal-tar,  hia  hydrate  of  phenyl,  and  gave  a  correct  ana- 
lysis of  it.  His  investigations,  as  well  as  oluers  of  more  recent  date,  shofvcd 
that  these  three  substances  differ  from  one  another  only  in  their  several 
degrees  of  purity.  According  to  Gorup-Besanez  (-'I?*n..PAarjn.  78,231, 
80,223;  96,  39)  creosote  (apparently  that  which  is  prepared  from  bcecU- 
tnr)  is  essentially  diflerent  from  Laurent's  phenicacid,  inasmuch  as  it  ;;ivoa 
dififerent  results  by  analysis  and  totally  different  products  with  chlorino 
and  nitric  acid.  But  to  establish  this  point,  he  should  have  examined 
creosote  prepared  by  himself,  not  that  procured  from  a  manufactory, 
Vnlckel  also  [Ann,  Pha/*m.  80,  6G)  re^rda  creosote  a«  dtflereut  from 
hydrate  of  phenyl,  but  assigns  to  it  a  formula  difreront  from  that  givea 
by  Gorup-Besanez.  Lastly  from  the  experiments  of  Williamson  and 
rairlio  [Ckem.Soc,  Qu.  J.  7,  232),  it  appears  that  coal-tar  creosote  con- 
tains, besides  hydrate  of  phenyl,  the  liomotogons  substance  C'*H'0*  wliich 
may  be  separated  by  fractional  distillation. 

Sout'cei.  In  castoreum  (Wbhler),  and  in  cows*,  horses';  and  human 
urino.     (Stadclcr,  Ann.  Pharm.   67,  360;  77,  17.) 


Formation,     By  the  dry  distillation  of  wood  (Reicbeubach),   of  coal 

(Reichenbach,  Rungc,  Laurent),  of  bones  (Reichenbach),  of  gum  benzoin 

(E.  Kopp),  of  the  resin  of  Xantorrhiva  ha^tUis  (Stenhouse),   of  salicylic 

^^H    acid    (when    rapidly    heated),    of    alkaline    salicylates  and    of    saliretin 

^^1    (Gerhardt),  of  salicin  with  lime  (Stcnhouae),  of  kinic  acid  (Wohler),  of 

W         ohromate  of  polosin.     (Uodeker.) 


Prfparation.  1.  From  Btedi'WOod  Vinfgar.  — Tliii  mbstancr  contaios 
from  1  to  14  por  Mnt.  of  creosote,  which  riw*  to  the  surfaM  as  an  oil,  when  llie  litjuiil 
is  satnrntrd  witli  raiminyn  salt  or  sulphate  of  sadtt.  —  The  liquid  is  Saturated  by 
agitation  with  effloresced  Glauber's  salt  at  70"  to  80",  at  which  tempera- 
ture it  dissolves  the  largest  quantity  of  that  salt;  the  brown  oil, 
amounting  to  5  per  cent,  which  rises  to  the  surface,  and  consists  of 
creosote,  acetic  acid,  a  small  quantity  of  cupiuno  and  other  oils,  removed 
before  it  sinks  to  the  bottom  and  mixes  with  the  cryst^ils  of  Glauber's 
ealtj  separated,  after  standing  for  sovenil  days  in  a  cool  place,  from  iho 
acetic  acid  which  rises  tu  the  surface,  by  removing  tho  latter,  and  from 
the  crystallising  Glauber's  salt  by  straining  through  linen;  and  then 
shaken  up  warm  with  cArbonite  of  potash  to  free  it  from  the  reniainintf 
acetic  acid.  Tho  oil  which  has  been  decanted  from  the  alkaline  liquid 
coDtaining    acetate    of    potash,    and    has    become   thicker,    is  distilled 
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with  water  from  iron  retortp,  care  being  taken  to  avoid  percnssiTe  ebnl- 
lition  and  not  to  burn  the  copious  brown  residue;  ihe  pale  yellow  oil 
which  has  passed  over  and  assumes  a  deep  brown  colour  on  exi>oBuro  to 
the  nir,  briakly  agitated  with  very  dilute  phosphoric  acid  to  extract  tho 
ninDioniu;  tlio  acid  liquid  then  removed;  ttie  oil  shaken  up  with  fre*h 
phosphoric  acid;  freed  from  tlie  acid  by  repeated  wa*bin;r  with  water,— 
then  again  britikly  iigitatcil  with  au  equal  weight  of  warm  dilut*  phos- 
phoric acid;  and  distilled  with  this  acid,  the  watery  part  of  tho  distillato 
being  roi>eatcdly  paured  )»ack,  till  but  little  inoro  creosote  passes  over^ 
and  tho  oily  residue  is  thrown  about  in  the  water  in  tliickieh  lumps. 
(There  still  remain  small  quantities  of  acetate  and  phosphate  of  potash 
and  ammoniii.)  The  colourless  oil  which  has  passed  over  is  further 
dlssnlved,  after  decautatiun  of  the  watery  distillate,  in  cold  j»utash-lcy  of 
ep.  ffr.  1*12,  the  layer  of  eupione  which  rit>es  to  the  surface  when  the  liquid, 
milky  at  first,  is  left  at  rest,  being  removed,  and  freed  from  the  remaining 
creosote  by  repeatedly  washing  it  with  a  weaker  sohitiun  till  tho  eupiona 
has  becomo  tastless;  tho  whoTo  of  the  sohitioDS  containing  an  inipuro 
compound  of  crtosote  and  pola«h  united;  tbc  mixture  gradually  boated 
to  tho  boiling  point  in  an  open  vessel,  during  which  an  admixed 
oil  rapidly  absorbs  oxygen  and  bcconies  resiniscd;  the  mixture,  which  I134 
become  black-brown,  treated,  after  cooling,  with  a  sufficient  quantity  of 
sntphuric  acid  to  act  free  all  tho  creosote,  which  then  exhihjts  a  brown 
colour;  and  this  creosote  decanted  while  hot  from  the  sulphate  of  potash, 
and  distilled  in  a  capacious  glass  retort,  the  distillation,  however,  not 
beiug  contiuued  to  dryness  or  till  tho  br«>wn  resinous  residuo  begins  to 
char:  on  this  account  the  bottom  of  the  retort  should  bo  surrounded  with 
sand.  Tlio  water  contained  in  the  creosote  to  tlio  uniount  of  10  per 
cent,  produces  violent  percussion  daring  this  process.  This  treatment 
with  potash  nnd  sulphuric  acid,  and  the  distillation,  are  repeated  from 
twice  to  four  times,  till  tho  potash-solution,  when  heated  in  tho  air,  no 
longer  turns  brown,  but  only  slightly  reddish.  Tho  creosote  separated 
from  this  solution  by  sulphuric  acid,  is  well  washed  with  water  and  recti- 
fied, and  potash'lev  dissolvefl  in  it  in  just  sufficient  quantity  to  redden 
tarraoric  perceptibly,  in  order  to  keep  back  the  remainder  of  any  acid 
that  may  bo  present;  the  liquid  tliea  distilled  over  alcohol,  u  long  u 
the  creosote  passes  over  without  colour,  at  which  stage  of  the  process  the 
residue  amounts  to  about  4  or  o  times  tho  volume  of  tho  potaso-ley  used; 
and  the  distillate,  which  should  not  turn  brown  even  after  several  days* 
exposure  to  tho  air,  several  times  rectified  over  alcnjiol,  tho  anhydrous 
creoBOlo  which  passes  over  after  the  percussive  ebullition  has  erased,  and 
tho  heat  has  been  raised,  being  collected  apart,  and  a  little  oil  left  in  tho 
retort  to  prevent  browning  and  burning,  and  the  consequent  D0oc«8itv  of 
repeating  the  entire  process  from  the  beginning.     (Reiohonbach.) 

2.  Frrtm  BfTch-Utr.  —  This  »ub»t«iice  contain*,  besidct  20  to  25  prr  cent,  of 
creofoU :  water,  •mmonis,  hydrocyanic  acid,  acctii-  acid,  rupioiir,  an  oil  which  turns 
brown  and  bc«(mr«  rc^iniscd  by  cxiK>ture  to  the  air,  picamar,  kapnomnr,  brovo  oxjuldy 
[and  rtftlnomj  tnatcen,  )>arsffiu,  sebncic  aciU  and  oleic  add.     (Rcic-hciibacti.)  — ij,   J|m 

oily  portion  of  the  tar  is  distilled  off  in  iron  retorts,  at  a  heat  not  suffi- 
cient to  produce  cither  tumefaction  or  charring,  leaving  40  per  cent,  of 
pilch,  which  should  have  such  a  consistence  that  it  is  brittle  in  tlio  cold 
but  plastic  at  the  beat  of  the  hand.  Tho  acid  watery  layer,  amounting 
to  15  p.  c.  of  the  two,  is  then  decanted  from  the  heavy  oil  which  \vaa 
passed  over,  and  if  above  this  watery  layer  there  floats  a  light  oil  chiefly 
cuusisting  of  eupiono,    this  is   also   removed.      The  lower  oil  is   th^n 
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aistilled  at  a  fimduaUjr  increasing  heat,  the  oil  which  first  passes  oret 
heing  set  a^iile  us  lotij,^  as  it  floaty  upon  water;  the  distillation  stopped  aA 
soon  as  the  appearanca  of  heavy  wbiti&h-vellow  vapours  indicates  tho 
copious  evolution  of  paraffin;  and  the  whofe  of  the  oils  thus  obtained, 
separated  by  rcpwitra  distillation,  with  chan^  of  receiver,  into  an  oil 
ricb  in  eupione,  which  when  redistilled  to  the  end,  ytelda  a  product 
that  floats  upon  water,  and  an  oil  rich  in  creosote,  whicFi  from  the  verjr 
beginning  yields  a  product  sinking  in  water.  Carbonate  of  potash  is 
then  adiied  to  the  latter,  with  heatint*  and  apitatiun,  till  it  no  longer 
causes  eifervescence.  and  asntull  sample  of  the  oil  ehaken  up  with  water 
no  lonjfcr  reddens  litmus;  and  tho  oil,  after  cooling  at  rest,  is  separated 
from  the  aaliue  ley  containing  acetic  acid,  and  rectified,  setting  aside  the 
first  portion  of  tho  distillate,  in  case  it  floats  on  water,  and  taking  car© 
not  to  bum  the  portions  near  the  sides  of  tho  vessel:  for  thi.s  last  reason 
the  liquid  should  not  be  distilled  to  perfect  dryness.  The  distillate  is 
then  repeatedly  treated  (as  in  the  preparation  from  wood-vinej^r)  with 
phosphoric  acid  and  water;  distilled  over  phosphoric  acid;  dissolved  in 
like  manner  in  potash;  the  solution  freed  from  the  eupione  which  rises  to 
the  top,  and  heated  in  the  air;  the  creosote  separated  by  sulphuric  acid 
and  distilled;  and  tho  process  repeated,  from  the  treatment  wiih  potash, 
onward,  just  as  in  the  preparation  of  creosote  from  wood-vinegar. — 
(p.  140;  from  the  words:  the  coluurtcss  oil  which  bu  pAssed  of  er  it  foriher  dissolved, 
ftc.  duwi)  lo :  and  the  coD&rf]arnt  nocrssity  of  rrpCAtin^  the  entire  process  from  llie 
beginuiug,)  —  In  the  distillation  of  creosote  from  coal-tar  or  auimal  tar,  the 
treatment  with  carbonate  of  pota«h  may  bo  dispensed  with;  but  the 
separation  of  the  ammonia  by  phosphoric  acid  requires  greater  care. 
(Uoivhenbach.) 

b.  Tar  obtained  from  hard  worn]  is  distilled  in  a  copper  still  of  treble 
capacity,  the  portion  which  first  passes  over  bciug  rejected,  and  tho  dis- 
tillate not  collected  till  a  very  acid  liquid  passes  over,  from  which  water 
throws  down  an  oil,  and  the  tire  removed  as  soon  as  the  li<iuid  in  tho 
retort  begins  to  decrepitate.  The  diatillutc  is  neutralised  with  carbonate 
of  potash  and  distilled  with  a  largo  quantity  of  water;  the  oil  which 
first  pusses  over  ami  floats  on  walor  reitiovcJ;  and  tho  distillation  conti- 
nue<J,  the  water  which  pasnes  over  being  repeatedly  poured  back  into  the 
still  till  the  quantity  of  tho  heavy  oil  no  longer  undergoes  any  consider- 
able increase.  This  heavy  oil  is  dissolved  in  potash-ley  of  ep.  gr.  ri2f 
the  eupione  which  rises  to  the  surface  taken  off;  the  alkaline  liquid, 
which  contains  ao  equal  quantity  of  eupioue  in  solution,  distilled  with  its 
own  volume  of  water,  which  must  be  renewed  from  time  to  time,  as  long 
as  any  eupione  passes  over;  a  quantity  of  dilute  sulphuric  acid  equal  to  \  of 
that  which  is  required  to  neutralise  the  potash,  then  introduced  into  the 
still;  and  the  distillation  continued,  whereupon  creosote  containing  eupione 
is  first  obtained,  and  then  a  small  quantity  of  pure  creosote;  lastly,  the 
contents  of  the  still  are  slightly  supcrtjuturated  with  sulphuric  acid;  and^ 
by  further  distillation,  changing  the  receiver  and  pouring  back  the  water, 
till  no  more  oil  distils  over,  the  greater  part  of  the  creosote  free  from 
cupiono  is  obtained.  This  pure  creosote,  together  with  tho  creosote-water 
which  pasws  over  with  it,  is  mixed  iu  a  still  with  jui^t  suSicient  potash- 
ley  to  give  it  a  slight  alkaline  reaction,  and  rectified,  the  water  being 
icpe:itedly  poured  back  an  before.  Lastly,  the  creosoto>  after  beiu/f 
mechanically  separated  from  the  water,  is  distilled  frutn  a  glass  retort  in 
the  sand-bath,  the  receiver  lieing  changed  and  tlie  neck  of  the  retort 
dried  as  soon  as  all  tho  water  has  passed  over.     Should  the  creosote  thus 
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obtained  turn  red  on  exposnre  to  the  air,  it  niufit  be  rcdietlUed  in  tlie 
same  manner.     (Ed.  Simon,  Pogg.  32,  119.) 

c.  Wood-tar  is  distilled  nrttli  a  small  qnantity  of  sand,  and  the  oil 
wbich  sinks  in  vatcr  is  collected  apart.  This  oil  is  then  mixed  in  a 
hafiin  with  twice  iU<i  bulk  of  water,  to  which  sulphuric  acid  htu^  been  added 
in  ButGcicnt  quantity  to  make  the  oil  flout  upon  itj  gradually  heated  to 
the  boiling  point;  und  kept  in  a  btato  of  ebullition  for  some  minutes.  The 
browD  oil,  after  cooline;,  is  separated  from  the  colourless  acid  n<)uid  below; 
rectified;  again  treated  with  the  above-mentioned  acid  liquid,  whereby  it 
18  aguiu  turned  brown;  once  more  reclitied;  the  pale  yellow  roctificuto 
dissolred  in  a  quantity  of  potaeh-ley  not  t;utticient  to  di8aolve  tbo  whole 
of  the  creosote;  the  oil  rich  in  eupiuuo  which  floats  on  the  top  rcmovcdj 
the  alkaline  solution  heated  with  the  above-mentioned  acid  liquid;  the 
coloured  creosote  which  separates,  removed,  washed  by  agitation  with 
water,  and  rectilied  after  being  mixed  with  sufficient  pota»h  to  give  it  an 
alkaline  reaction;  the  colourless  oil  mixed  with  a  small  quantity  of  |>otash- 
ley  and  set  a^ide  for  some  weeks  in  an  open  bottle  placed  iu  a  cellar; 
and  the  liquid,  which  bad  then  become  browo,  carefully  rectified.  By 
this  method,  a  large  quantity  of  potash  is  saved.  (HUbschmann;  Ann, 
Piuirm.  n,  \M.\ 

T.  d.  The  neavy  yellow  oil  distilled  from  wood-lar  by  Reichenbach'a 
process  (pp.  140, 141)  is  dissolved  in  potash-ley;  heated  to  thehoiling>point 
with  dilute  sulphuric  acid;  the  separated  creosote  distilled  with  water; 
and  these  operations  repeated  seroral  times.  To  purify  the  creosote  thus 
obtained  from  certain  oils  which  cjiuse  it  to  turn  yellow  by  keeping,  it  is 
dissolved  in  excess  of  strong  solution  of  potash;  the  solution  mixed  with 
water,  and  the  separated  oil  remove<l;  the  clear  solution  boiled  for  some 
time  in  a  still,  whereupon  a  colourless  oil  of  nearly  the  same  density  as 
the  water  passes  over  with  it;  and  the  boiling  continued  till  the  milky 
water  likewise  containing  creosote  which  passes  over,  becomes  clear  on 
addition  of  dilute  potash.  The  dark  yellow  compound  of  creosote  and 
potash  remaining  in  the  still  is  then  mixed  with  dilute  sulphuric  acid  ia 
such  quantity  as  to  leave  it  slightly  alkaline,  and  distilled,  whercuiton 
colonrless  creosote  passes  over  with  the  water.  The  creosote  thus 
obtained  began  to  boil  slightly  at  100";  and  as  tho  boiling  point  steadily 
rose,  creosote  distilled  over  with  the  water;  between  200  and  208'',  the 
therraometer  rose  but  slowly,  and  colourless  anhydrous  creosote  then 
passed  over;  above  208"^,  the  clistillatc  consisted  of  creosote  having  a  faint 
yellow  colour;  and  at  220'^  a  small  quantity  of  brown-black  substance, 
viscid  while  warm,  solid  in  the  cold,  and  still  containing  creosote, 
remained  in  tho  retort.  On  rectifying  tho  creosote  which  had  pawea 
over  between  200°  and  208^,  tho  greater  part  distilled  between  200"  and 
SO.^^  the  smaller  portion  between  205°  and  209";  the  last  portion  of  the 
distillate  had  a  yellowish  colour,  and  in  this  distillutiun  also  there 
remained  a  small  quantity  of  viscid  matter  which  solidified  on  cooling* 
(V6lckcl,  Ann.  Phorm.  80,  06.)  •[.  — A  sample  of  crude  creosote  pre- 
ttjired  from  beech-tar  by  Rcichenlwch's  process  began  to  boil  at  00*^,  tho 
boiling  point  steadily  rising,  and  by  far  the  largest  portion  distilling 
over  between  203' .i  and  208^  On  ngain  rectifying  this  portion,  setting 
it  aside  for  a  day  with  fused  chloride  of  calcium  and  rectifying  one** 
more,  the  boiling  point  remained  constant  for  tome  time  at  203*5  and 
then  slowly  rose.  (Gorup-Bosaner,  Ann.  Pkarm,  80,  223.)  Oorup* 
Beaaoex  is  of  opinion  that  creosote  boiled  for  some  time  with  strong 
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potasli-]ey,  as  in  Vulckors  process  of   piirifioation,   uudergoca  a  slow 
decumpositiou  (aee  p.  116).  ^j. 

[Respecting  the  preparation  of  creosote,  see  also  Kramer,  Rrpert.  <7,  2/3); 
Bttchner  {Reperf.  49,  84);   Kiiue  {Ann.  Pharm.  IG,  63) ;  CoEii     {lirpert.  hit,  69.) 

3.  From  Coal-tar.  —  a.  Preparation  of  Ruvges  Carbolic  adtl,—- 
12  pts.  of  Uip  oil  obtained  by  distilling  coal-tar  with  r»xiJo  of  copper, 
arc  tuixcil  with  2  ptg.  of  lime  and  50  pta.  of  water,  and  tIio"»nixture  set 
aside  for  eight  lioiirs  and  frt-i^iiiently  shaken;  the  browti-yellow  watery 
filtrate  thence  re?ultin^,  boiled  down  to  nne-fcmrth,  wliereby  aniline, 
leiicol  and  pyrrhol  arc  driven  out;  the  liijuid  filtered  when  cold;  the 
impure  carbolic  ucid  precipitated  from  the  filtrate  by  hydrochloric  acid  in 
the  form  of  a  brown  oil;  this  oil  waahed  with  water,  after  the  aqueous 
liquid  has  been  decanted  off;  then  dislilled  with  water  till  ^  of  the  oil 
hii.s  passed  over  (the  brown-black  i»itchy  reaidao  contains  rusolic  and 
bruDolic  acida);  the  distillate,  which  is  milky  at  first,  but  afterwards 
deposits  clear  oily  drops,  mixed  with  a  f|u:iutity  of  water  sufficient  to 
dissolve  the  oil,  and  pn^cipitated  by  siibacotate  of  lead;  find  the  cnrdy 
precipitate  of  carbolate  of  le:ul,  after  washing  and  thorough  drying 
(which  is  most  easily  effected  after  the  addition  of  a  flmiill  niiaiility  of 
sulphuric  or  hydrochloric  acid),  subjected  to  dry  distillation,  whereupon  it 
melts,  and  gives  off  carbolic  acid  (or  water  at  first,  if  not  thoroughly 
dry,)  in  the  form  of  a  yellow  oil,  which,  by  rectifying  with  a  fresh 
rceivcr,  may  be  obtuiucd  colourless  and  free  from  water.  —  The  easiest 
method  of  obtaining  a  pure  product,  is  at  unco  to  dii^til  the  carbolic  ncid 
contuiued  in  the  above-mentioned  milky  distillate,  first  with  water,  then 
with  +  or  5  per  cent,  of  hydrate  of  potash.  (Runge.)  —  In  ihe  dUtUlation 
of  thr  l^all-precipitate,  neutral  creosote  passes  over  first,  tnd  then  ai^iil  creoftute,  wlich, 
from  panial  ffecompoiitiou  by  heat,  contains  acetic  acid,  kapnomor  and  other  producti, 
and  is  tlmrefore  nut  complietely  soluble  in  pntasb.     [Reichenbach,  Poffff.  31,  4U7.) 

6.  rreparation  of  Hydrate  of  Pfieni/l,  acc&rding  to  Lournit.  — Coal- 
tar  is  distilled  till  anthracene  begins  to  pass  over;  the  resultinc'  oil  recti- 
fied, collecting  apart  the  portion  which  distils  over  between  150  and  200'; 
this  portion  mixed  with  saturated  potash-ley  and  pulverised  hydrate  of 
potash,  whereby  it  is  immediately  converted  into  a  ^nhito  crystalline 
mngma;  this  substance  dissolved  in  hot  water;  the  oil  which  rises  to  tho 
snrfaco  removed;  the  lower  alkaline  liquid  neutralised  with  hydrochloric 
acid;  the  impure  hydrate  of  phenyl,  which  rises  to  the  surface  as  an  oil, 
waebed  withalittlo  water,  digested  over  chloride  of  calcium,  rectified 
several  times,  and  gradually  cooled  to  —  10''  in  a  closed  bottle;  and  tho 
resulting  crystals  of  pure  hydrate  of  phenyl,  freed  from  the  remaining 
fluid  portion  by  inverting  the  bottle  over  another,  care  being  taken  to 
excluite  the  air,  which  might  give  up  water  to  the  crystals.  (Laurent ) 
—  The  tedious  fractional  ilistillations  involved  in  this  process  may  be 
considerably  abridged  by  introducing  into  the  portions  which  boll  between 
186"  and  188*^,  a  few  crystals  of  pure  hydrate  of  phenyl;  a  considerable 
portion  of  the  liquid  then  tiohdiiics  after  a  while  in  colourless  needles, 
which,  when  separated  from  the  liquid,  distil  at  184"  and  yield  a  subli- 
mate of  pure  hydrate  of  phenyl.  (Williamson  &  Scrugham,  Chtm.  Sec, 
Qii.  J.  7,  237.) 

When  leas  carefully  prepared,  creosote  may  contain  :  1.  Water.  A 
few  drops  of  tho  creosote  heated  in  a  test-tube  a  little  above  100"^,  deposit 
a  film  of  moisture.  — 2.  Ammoni^t,  Water  saturated  with  such  creosote 
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does  nut  remain  clear  when  mixed  with  neutral  ac«tatc  of  load,  but  forms 
a  greaflv  precipitate  soluble  in  alcohol.  —  3.  Acetic  ncitl  may  be  suspected 
when  the  crcosute  reddens  litmus.  —  4.  Kttpione.  The  solutiuQ  of  such 
oreusute  in  concentrated  potash  gives  up  the  eupione  on  dilution  with 
water,  the  eupione  then  rising  to  the  top.  —  5  Easily  ffxIJahU  oiV  which 
ifuiirkly  Ixwns  brotvn.  Creosote  thus  contaminated  turns  brown  in  a  day  nn 
expo.sure  to  the  air.  lis  solution  in  u  treble  quantity  of  strong  potash 
turns  browB  iubtcud  uf  rcuiaiuitig  culourless  ur  assuming  merely  a  faint 
rod  tint  Its  saturated  aqueous  solution  forms  with  a  drop  of  ferrio 
sulphate,  not  a  red-brown  but  a  black-brown  precipitate.  —  6.  J^icamar, 
creosote  tastes  bitter.  A  drop  of  it  dissolved  in  alcohol  containing 
•mall  auantity  of  baryta-water  forms  a  white  prccipitntc.  It  may  Ihj 
fMfi&od  oy  twice  distilling  it  with  water,  till  only  a  small  quantity  of  oil 
miveA  over  with  the  water.  The  picumar  being  loss  %-olutilo  remains 
Dchind.  —  Kapnoinor,  which  deprives  the  creosote  of  its  corrosive  action 

fj.  pr.  Chrm,  1,  18),  and  a  principle  of  tremendous  emc-tic  power 
^*offff.  29,  02),  are  also  found  in  Imdly-preparod  creosote.  (Ueichenbach.) 
Pare  carbolic  acid  should  impart  to  fir-wood,  on  addition  of  hydro- 
chloric acid,  a  pure  blue  colour;  a  green  colour  indicates  the  presence  of 
aniline^  a  browni;*h  colour  that  of  pyrrhol. —  It  ought  not  to  turn  brown 
in  the  air,  even  after  addition  of  ammonia;  and  it  should  produce  with 
ferrio  sulphate,  not  a  red  but  a  pure  lilac  colour.    (Kunge.) 

Creosoto  adulterated  with  at  leiwt  40  per  cent,  of  alcohol,  forms  n 
turbid  mixture  when  shaken  up  with  six  times  its  volume  of  oJmond-oil 
at  20°  to  30°;  alcohol  tikewiso  diminishes  its  specific  gravity.  (Lepage, 
J.  C'him.  med.  23,  401.) 


Properties.  Ph.  (hydrate  of  phenyl)  crystallUos  at  ordinary  tempera- 
tures in  long  colourlutis  needles,  belonging  to  the  right  prismatic  system, 
8p.  gr.  l'06j  at  18;  (1-0627  according  to  Scruglmm);  melts  at  34"  to  35"; 
boils  at  187^  to  188^  (at  184'  according  to  Scrughani);  smells  very  much 
like  creosote,  attackstbe  skin  like  thatsubstance,and  docs  not  redden  litmus. 
(Laurent.) — Carb.  (Runge's  carbolic  acid)  is  a  colourless  oil  of  sp.  gr.  1  063 
at  20**;  refracts  light  strongly;  crystallises  under  certain  circumstancea 
[when  more  completely  dried  }J  in  luug  needles  which  du  not  melt  till  heated 
above  15';  boils  at  197*5^;  has  an  ompyreumatic  odour,  tike  that  of  casto- 
reum,  and  a  strong,  burning,  caustic  taste.  On  the  skin,  it  forms  brown  and 
wbilo  spots,  which  turn  red  in  a  minute,  and  peel  otf  after  a  few  days, 
ItB  aqueous  solution  causes  pain  wheu  introduced  into  tho  eye  or  into 
wounds  (in  (ho  latter  case  producing  coagulation  of  albumin,  but  not 
stopping  tho  blood);  plants  immersed  in  it  quickly  wither.  Neutral.  A 
di'ttl-frhuving  moistened  with  its  tMdution  in  3U0  pts.  water,  and  then  with 
hydrochloric  or  nitric  acid,  a<.'quirvs  in  half-an-bour  a  beautiful  blue 
colour,  which  is  not  destroye<l  by  chloride  of  Umc.  (Rungo.)^ 
Ttir  pinT  uf  WLH>il  is  siMikrtl  in  iH)ur4>us  carbuuic  iifiJ,  <)i)ipc(l  fur  *  mometit  into  dittiM 
hydrochlorii:  Buiil,  And  then  fAjx-ftCiI  to  tb«  ami.  (SllUU-U-r.)  Fir-wood,  evrn  when 
•iinplf  iiii>iKt4-iiefl  with  hfdnieblufic  iu*ld,  dftrn  rxhibils  n  Mue,  violet  or  |reen  colour  oa 
cipo«urp  to  mD«liti)e.  (Wagnrr,  J.  pr.  them.  h'l.AtiX.)  —  Kr.  (creosote)  is  a 
lranH|«ftrent,  colourless  oil,  of  Bp.  gr.  1037  (1040,  according  to  Qorup- 
Besaaei,  which  does  not  solidify  at  —  27*^  [on  account  of  the  prescnco  of 
■watorl];  n-fracta  light  more  strongly  than  eulphido  of  carbon.  It  has  tho 
Consistence  of  almond-oil;  forma  at  20'',  drop^  three  tiroes  sraaller  thau 
those  of  water;  makes  grease-spots  on  paper  which  disappear  in  a  few 
hours;  docs  not  conduct  electricity;  expautu  from  100  to  il6'^  vol.  whou 
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^Icatc.l  from  20'  to  203'';  boiU  at  203°  under  a  pressure  of  0-72  mot.; 
difttjU  uncliaiii;c(l  ami  williotit  residue;  'volatilises  complololy  in  a  fow 
days  wben  exposed  to  the  air  on  glass;  has  a  repulsive  peuetrating  odour, 
at  a  distance  like  rastorcum,  when  close,  soinetlting  like  smoked  meat; 
its  taste  is  extremely  burning  and  caustic  ^with  sweotisli  after-taste);  it 
corrodes  the  tongue,  and  ia  perfectly  neutral.  Kr.  smeared  ou  the  skin, 
and  washed  off  after  a  miuuto,  leaves  a  f^pot  which  looks  as  if  it  had 
been  singed,  but  is  neither  iufltiined  nor  painful,  and  after  a  fow  days 
becomes  brittle,  the  cuticle  sciiling  ofl'.  lu  the  eye  or  in  wounds,  it 
instantly  produces  a  violent  burning  pain.  Plants  are  killed  by  it,  and 
likewise  small  anima^  with  convulsiunij.  (Reichonbacb.)  Even  dogs  aro 
killed  by  a  fevr  drops  of  it  in  a  quarter  of  an  liour,  with  convulsioas. 
(Wohler  &  Frerichs,  Ann.  PHunn.  05,  344.) 
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In  Reichcnbacb's  creosote  analysed  by  Ettling,  Liebig  (^nn.  Pharm. 
C,  209)  suggests  with  reason  that  there  was  still  water  prcjjcnt. — 
^.  Oorup-Bt'sanoz  deduced  from  his  ainilyscs  abovc-ouoted  the  formula 
C*H'*0*  which  rctjuires  70-47  C  and  7-84  II.  Vi'lckel  rcKmrded  tho 
creoBotc  analysed  by  Gorup  as  impure,  and  attempted  to  pnrtfy  hia  own 
by  boiling  with  dduto  potash  (sua  page  142).  For  tho  creosote  thus 
purified  he  deduced  from  his  analyses  the  formula  C"I1'*0*,  winch  requires 
72*72  C  and  707H.  —  Ou  the  other  h.ind,  Gorup,  in  a  subsequent  memoir 
(Ann.  Phnnn.  06,  39),  states  that  creoaoto  is  gradually  decomposed  by 
boiling  with  potash.  By  dissolving  creosote  in  strong  potash-ley,  boiling 
the  solution  for  5  hours  on  7  successive  days,  till  the  milky  liquid  whicU 
distilled  became  clear  on  addition  of  dilute-potash  (p.  142),  then  distilling 
tho  residue  with  sulphuric  acid,  and  rectifying,  a  colourless  creosote  waa 
obtained  having  the  sp.  gr.  1-0.57  at  13^  boiling  between  202^  and  210% 

I  and  dissolving  completely  in  dilute  potash  and  in  acetic  acid  (a  character 
which  Viilckel  considers  sa  essential  tu  pure  creosote).  It  gave  by  analysis 
74-76  to  74-98  C  and  7*78  to  7*84  H,  numbers  corresponding  pretty  nearly 
with  tho  formula  C"H'-*0*,  which  requires  7539  C  and7-85  H.  On  redis- 
Bolving  this  creosote  in  potash,  boiling  the  solution  for  five  hours  on  four 
successive  days,  and  separating  tho  creosote  from  Ibc  residue  as  before, 
the  amount  of  carbon  w.-w  found  to  bo  diminished,  analysis  giving 
73*53  p.c.  C  and  7*68  H;  and  by  again  boiling  this  creosote  with  potash 
and  separating  aa  before,  a  small  quantity  of  distillate  was  obtained, 
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■which  gave  73'43  and  73  72  p.  c.  C,  anil  7*72  and  7*71  p.c,  H,  numhcrB 
ft;;reeiiiff  pretty  nearly  with  the  formula  C**H**'0*V  which  requires  74  030 
and  7  45  H.  The  quaiitityof  creosote  was  diminished  at  each  boiling  with 
potash.  80  that  a  pound  was  ultimatety  reduced  to  a  few  ^ranimeti;  and 
moreover  in  each  case  the  liouid  which  distilled  over  at  a  certain  lime 
from  the  com  men  cement  of  trie  hi»ilin;j,  gradually  acquired  by  exposure 
to  the  air  a  purple-violet  colour,  the  protluetion  of  which  was  aecrlerated 
byadditiiin  of  pota/^h;  but  after  the  tMiilinfr  had  been  cuntiuued  for  a  still 
longer  time,  the  distillate  remained  colourless  on  exposure  to  the  air,  even 
after  addition  of  potash.  Tbe*io  phenomena  are  regarded  by  Gomp  ua 
indicative  of  gradual  decomposition,  which  he  siip|Hi8e3  to  consist  in  the 
enbhtitntinn  nf  oxyiren  for  hydrogpii.  The  potnsh  with  which  the  creosote 
bad  been  boiled,  always  gave  off  carb<^nrc  acid  on  addition  of  sulphurtc 
acid.  —  Devi  He's  analyses  (quoted  byGcrhardt,  Traitt.  de  (JKim^orff.  3,20) 
are  extracted  from  a  paper  published  by  that  chemist  in  1843;  the  third 
of  these  anntysea  was  made  with  creosote  prepareil  by  Reichenbach  him- 
self; the  other  two  with  products  prepared  by  Pelletier.  The  resullj  of 
these  auolyaes  di6er  considerably  from  those  of  Ettling  and  Uorup,  and 
do  not  agree  very  well  with  the  formula  subsequently  given  by  Doviilo, 
viz.  C"H^*0*;  but  they  agree  very  nearly  with  those  obtained  by  Vulckol. 
—  Williamson,  from  experiments  inado  by  Fairlie  (Chem.  Soc.  Qti.  J. 
7i  232}  concludes  that  creosote  (from  coaUtar)  is  mainly  a  mixture  of 
hydnite  of  phenyl  with  the  homologous  substance  hydrate  of  arsyt 
C'*H*0*.  Probiibly  the  samples  of  wood-tar  creosote  analysed  by  Goru|>- 
BesaneE  and  others  were  similarly  constituted.  At  all  events,  the  formula 
C*H'*0*  given  by  Gorup  is  nearly  intermediate  between  C"H*0' and 
CWH'O'.  IT. 

The  Rulionl  theory  assumes  the  existence  of  a  radical,  Phenyl  = 
P«H».  and  an  oxide  of  phenyl  C"H'0,  the  hydrate  of  which  C"H*0,HO, 
u  carlH>lic  acid.  According  to  this  view,  carbolic  acid  should  be  regarded 
u  an  alcohol,  whereas  it  rather  exhibits  the  rctatious  of  an  acid  aldide; 
and  in  that  character  it  is  represented  by  the  above  formula  C"H",0*, 
(Hrst  assumed  by  Laurent,  Hev.  tcie-ntif.  14,  341],  the  basis  of  wbiob  is  not 
C"H*,  but  the  actually  existing  compound  C"H*. 

Decompotitiofii,  1.  Kr.  may  bo  s«^  on /r«  in  a  beatctl  spoon  or  in  n 
wick,  and  burns  without  residue,  producing  a  white  very  smoky  flame 

iReicbenbacb);  a  yellow  very  smoky  flame  (Range);  a  smoky  flame 
Laurent). — 2.  Kr.  docs  not  t>cconio  coloured  by  exposure  to  air  and 
sunshine,  but  aasunics  a  reddish  tint  when  exposed  to  the  air  after  very 
long  boiling  or  when  mixed  with  aqueous  potash  or  ammonia  (Reichen- 
bach);  compare  p.  uu.  — 3.  Kr.  passed  very  slowly  by  dro[>s  through  a  11*1/- 
hoi  porcelain  tube,  is  resolved  into  a  combustible  gas  loaded  with  naph- 
tbalin  vapour;  into  cr^'stallised  naphtlialin,  and  hard,  iron-black,  graphitc- 
like,  rolled  up  lamina*  of  charcoal,  which  do  not  bum  at  a  red  beat; 
together  willi  a  sinall  quantity  of  tasteless,  greasy  soot,  containing  it 
stilMtunco  which  dissolvea  readily  in  alcohuL  ( Reich cnbach,  comp. 
llofmnnn,  Ann.  Phxrm.  53,  205.) 

4.  Ph.  is  converted  by  chlorine  into  hydrochloric  and  bicbloroearoulto 
AcbU,  tbon  iuti>  terchlor*x*arl>olic  acid;  and  by  brnmine.  with  great  evolu- 
tion of  heat,  into  hydrubromic  anil  terbromocarbolic  acids.  (Laareat)  : 

[C»^H*U»  +  OCI  -  C'-1PCIH>   ♦  3IIL1]. 

Vinr-^roj  abvorbed  by  cold  Kr.  forint  bydrocblorio  acid  and  »  bioi 
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rcfiin;  from  creosote-water  cblorine  giia  tlirowa  down  a  reJ  oil.  Wlicn 
chlorine  ffia  to  paseed  into  creosote,  tbe  liijuid  becomes  turbid,  subse- 
quently giving  off  bydiocbloric  acid,  and  acquinnur,  first  a  brownish, 
then  a  red  purple  colour;  no  definite  product  appears  to  bo  formed. 
(Gorup-Besnnez)  Jironmte  dropped  into  Kr.  forms  a  rose-coloured 
mixture,  with  rise  of  tempemture  and  a  crackling  hissing  noise;  from 
creosote-water  it  ibrows  down  a  yellow-red  oii.  Alcoholic  (but  not 
anueous)  iodhie  i)roci^)itates  from  creo6ot»^watcr  a  dark-coloured  oil. 
(Iteichenbach.)  —  Kr.  is  not  perceptibly  altered  by  distillation  with  an 
efjual  weight  of  iodine.     (Guyot,  J.  scimc.  phifs.  .5,  230.) 

5.  Chloride  of  lime  converts  Kr.  into  a  resinous  body. — 6,  Ph. 
treated  with  chlorate  of  potash  and  strong  hydrochloric  acid,  the  actioii 
being  ultimately  assisted  by  heat,  is  converted,  first  into  a  red-brown, 
crystalline  pa.sty  mixture  of  chloruull,  and  a  red,  viscid,  fetid  resin,  whick 
may  be  extracted  by  cold  alcohol,  and  when  distille<l,  melts,  forms  char- 
coal, yields  u  distillate  containing  a  large  quantity  of  byilrocbloric  acid, 
and  a  red  solidifying  oil  consisting  of  tcrchlorocarboHc  acid,  and  is  finally 
converted  into  a  light  yellow  cryaialliue  masa  of  chloranil.  (A.  \Y. 
Hofraann,  Ann.  Pharm.  52,  57.) 


C«U»0»  +  lOCl  +  20  =  C"a*0<  +  GHCl  (Hofnuon). 

Kr.  also  yields  chlorauil  {Laurent,  Compi.  rend.  19,574).  —  ^,  According 
to  Gorup-Besanez  {Ann.  Pharm.  86,  237),  tlie  products  of  the  action  « 
hydrochloric  acid  and  chlorate  of  potash  upon  creosote  are  I/txachlorxy^ 
lone  C*CI''H''0',  and  in  ^malle^  quantity,  Peniachlorxylone  C^i^X^'^O':  f. 
—  7.  Nitric  acid  dropped  into  Ph.  produces  a  rattling  hissing  noise,  and 
at  ft  boiliDg  heat  converts  it  into  piorio  aoid.     (Laurent): 

C"H«0*  +  3N0*  -  Ci=(N0*)m30-"  +  3HO. 

Carb.  forms,  even  with  dilute  nitric  acid,  a  red-brown  mixture,  wbich| 
when  the  nitric  acid  is  in  CXCC69,  deposits  a  black  resin.  (Kungc.)     Kr. 
trented  with  strong  nitric  acid  bccomen  heated,  gives  ofl*  red  fumes,  with 
t'ufficient  violence  to  cause  spirting,  and  acquires  a  dark  brown  colour* 
(Kcichcnbach.)  —  Lament  ((Vw;/(.  rtiid,  19,574),  by  boiling  Kr.  with 
dilute  nitric  acid,  obtained  picric  acid,  oxalic  acid,  and  a  brown  re^ia^ 
which,  when  subsequently   treated   with   ammonia  and  nitric  acid,  wi 
resolved  into  picric  acid  and  two  other  nitro-acids,  which  formed  yellow^. 
laminffi  and  needles  with  junmonia.   (Coinp.  Guru|i-Ursaiiez,  Ann.  Pharm,  '.^32) 
—  8.  Oil  of  vitriol  dieeolves  Ph.    with  slight  elevation   of  temperature' 
and  in  all  proportions,  yielding  a   colourless  mixtnre  in  which  sulpho-J 
carbolic  acid  is  formed.     (Laurent)   —  A  mixture   of  Carb.    with  i  pL 
oil  of  vitriol  is  colourless,  hut  assumes  a  ro&e*colour  at  the  boiling  heat; 
a  mixture  with  \  pt.  oil  of  vitriol  is  pale  yellow  and  becomes  yellowiali, 
red  on  boiling;  with  excess  of  oil   of  vitriol,  a  pale  yellow   mixture  ifli 
formed,  which,  at  a  boiling  bent,  gives  ofl'  sulphurous  acid   and  bocomi 
black-brown.     (Hunge.)     Kr.  forms  with  ^'^f  pL  of  common  or  of  fuming] 
oil  of  vitriol,  a  rose-coloured  mixture,  which,   on  exposure  to   the   air, 
beec^mea    milky    from   absorj'tion  of  water,  lim)  id  creosote  afterwards 
separating  out.     With  a  larger  quautily  of  oil  of  vitriol,  a  pnrple-red 


mixture  is  produced;  with  a  ^till  larger  quantity,  a  hlack-red  trantpareut 

euliil 
aud  opaque.     Oil  of  vitriol,  distilled  with  excess  of  Kr.  is  completcljpj 


miituro,  which  when  boiled  gives  off  sul])huric  acid  and  becomes  blnclc. 
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tIecoinposeJ,  creosote  distilling  over  at  first  ami  aftern^rJs  aiilpliitr. 
When  Kr.  is  distiUoil  witli  excess  of  oil  of  vitriol,  it  is  completely  Jocom- 
posed,  Biilphurous  acid  being evulvcJ,  ami  the  mass  frothing  up,  Markcniug 
and  soliilifyiiiff  into  a  curhonaceons  mass.  (Roichenbach.)  —  Anhydrous 
sulpliuric  acid  decomposes  Kr.  immediiitoly,  with  deposition  of  fincly- 
<livided  duircoal.  (A.  Vogcl,  Jiinr.  J.  pr.  Ghem,.  23,  512.)  —  Kr.  forms 
with  oil  of  vitri<d  a  pnrple-red  mixture  containing  a  compound  which 
forms  a  baryta-salt,  soluble,  hut  quickly  decomposing  when  tho  solution 
is  evjiporated.  (Gonip-Hesanez.)  —  A  mixture  of  sulphuric  and  nitric 
acid  acts  violently  on  creosote,  forming  a  yellowish-red  solution,  which, 
when  largely  diluted  with  water,  yields  a  sniall  quantity  of  whitish- 
yellow,  iimurphous,  explosive  substance.     (Oorup-Besanez.) 

0.   Ph.  immerseil  in  aqueous  chromic  acid  immediately  turntj  black. 
(Gerhardl.)  —  Bichromate   of    potush   added    to    creosote* water   slowly 
throws  down  a  brown  resin.     Aqueous  manganic  acid  dropt  into   Kr. 
boconies  brown,  the  creosote   at  the  £ianio  time  turning  red.     A  small 
quantity  of  creosote- water  added  to  aqueous  manganic  acid  throws  down, 
brown  oxide  ;    excess  of   creosote- water  forma  a  yellotv  precipitate 
lluble  with  yellow  colour  in  alcolinl.      Doiling  aqueous  tnolyUlic  acid  it 
fon verted  iuto  brown  molybdic  oxide,  the  creosote  assuming  a  yellowiah- 
red  colour.    (ReichcnUich.)  —  10.  Ph.  as  well  as  Kr.  dmpt  upon  perctxidc 
o/* /«f/{/ causes  evolution  of  iieat  and  slight  hissing,   and  on  subsequent 
boiling  with  water,  forms   a   substance  containing   protoxide   of  lead. 
(Laurent).  —  No  decomp(>.<<ttion  takes  place  on  boiling  Kr.  with  peroxide 
of  lead  or  peroxide  of  manganese.  —  Kr.  quickly  reduces  ffold   from  tho 
dilute  hydrochloric  acid  solution;  silver  is  reduced  by  it  from  the  solution 
of  tho  nitrate  or  acetate,  slowly  in  the  cold,  quickly  ou  boiling.     (Rcich- 
enbach.)    T  Kr.  heated  with  nitrate  of  silver  produces  a  silver  speculum; 
when  dropt  upon  recently-precipitated  silver-oxide,  it  becomes  lieatod  so 
tnuch  as  to  take  fire  with  explosion;  when  silver-oxido  U  gradually  addo^i 
to  creosote,  the  liquid  assumes  a  dark  colour,  silver  is  reduced,  and  oxalato 
of  silver  formed,  together  with  several  resinous  compounds.      Kr.  like- 
wise rednccs  the  salts  of  other  noble  metals.  (Gorup-Bo«»nex.^  5. — With 
bichloride  of  platinum,  it  slowly  assumes  a  yellow  colour  ami  deposit:!  a 
brown  rosin  soluble  in  alcohol.     (Reiehenhach.)  —  II.  Ph.   boiled  with 
mercuric  oxide  or  nitrate,   reduces  tho  mercury  to  tho  metallic  state, 
(Laurent.)  —  Kr.   heated  with  mercuric  oxide  reduces  it   to  the   metallic 
vtate,  itself  becoming  red,  and  afterward-s  brown    and  more   viscid;  if 
sulKcient  oxide  is  present,   tlio  Kr.   is  converted  ou  cooling  into  a  brittle 
rewin.  (Reiehenhach.) — 12.  Creosote-water,  added  to  solution  of  ferrous 
auljihate,   gradually   throws   down    a    red-brown    adhesive  mixture   of 
resiui>cd  creosote  and  ferrous  sulphate.     (Reiehenhach. ) 

Ph.  niBy  be  dikiillcJ  nndecomposetl  with  glacial  |4iOA|>lioric  bcuI.     (LBiurnt.) 
13.  Ph.   in  contact  with  pentachloride  of  phosphorus,  immediately 
evolvos  hydrochloric  and  cholurophosphoric  aoid  and  leaves  chloride  of 
phenyl  in  the  form  of  a  heavy  oil  : 


cwH«03  +  pa»  -  Hci  +  Tci*<y  +  cocih*. 

(Cahonw,  Compt.  rend,  22,  486;  Gerhanlt  &  Laurent,  Compf..  rend. 
lf«,  173).  —  %.  2  At.  pentachloride  of  phosphorus  and  5  At.  hydrate  of 
phenyl  yield  chloride  of  j)beu^l,  and  terbasic  phosphate  of  phenyl,  tugo- 
iher  with  chlorophosphoric  acid  [oxychloride  of  phoaphorusj  and  hydro-. 
^idoric  acid,    (williamaon  andScrugham,  Chtm.  Soc.  Qu,  J.  7,  238.)' 
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[Tlie  Bimplest  expreseion  of  tLo  foregoing  result  In  given  by  tUo 

luatiou  ; 

5(C'»HSH,0')  +  2PC1«  «  2C"H»C1  +  P(C"H*)'0'  +  Pd'O*  +  5HCI. 

*Le  quantity  of  ctIoriJ«  of  phenyl  obtained  is  however  much  smaller 
than  this  equation  woiiM  indicate,  the  principal  product  being  the  phos- 
phate of  phenyl.  (W.}]  t. 

14.  Pli.  as  well  as  Carb.  and  Kt.,  in  contact  with  potassium,  especially 
if  heated,  gradually  gives  ofT  hydrogen  gas  and  forms  needles.  (Laurent) 
The  product  of  the  action  is  carbonate  of  potash;  if  too  much  heat  is 
applied,  inflammation  and  explosion  take  place.  (Hunge.)  Kr.  with 
potassium  or  sodium,  gives  otl  hydrogen,  oapccially  on  application  of 
beat,  becoming  viscid  and  turning  brown  on  exposure  to  the  air, 

^,  Kr.  distiolvea  in  caustic  potasli,  and  the  solution  becomes  brownish 
after  sljinding  for  a  few  hourg;  by  continued  boiling  with  pota^'^b,  the 
creosote  appears  to  undergo  a  gradual  change,  resulting  in  a  Uimiinition 
of  the  amount  of  carbon,  nnd  apparently  consisting  in  a  gradual  sulisti- 
tution  of  0  for  H.  When  Kr.  is  tusipd  with  hydrate  of  potash  nr  distilled 
with  alcoholic  solution  of  potash,  a  small  quantity  of  an  oily  liquid  isr 
obtained,  colourless  at  first,  but  afterwards  turning  yellow,  of  strong 
refnicting  i^ower,  specifically  lighter  than  water,  having  a  pleasant 
aromntic  odour  and  buniin;;  laslo.  distilling  over  between  180°  and  190^, 
inflammable,  insoluble  in  water,  soluble  in  alcohol  and  in  ether:  this 
product  appears  to  bo  identical  with  Ucichcnbach's  kapuomor.  Creosote 
mixed  with  lime  becomes  heated  and  assumes  a  blackish  colour;  on 
beating  the  mixture,  a  milky  liquid  passes  over  between  100^  and  ISO"; 
between  180^  and  190°  the  above-mentioned  light  oil;  and  between  203^ 
and  208',  an  oil  heavier  than  water,  and  differing  irom  creosote  in  odour 
and  in  composition.  (GoTup-Be.«anez,  ^n/i. /'Aaiin.  8fi,  223.)  According 
to  Volckel  on  the  contrary,  {Aiut,  Phnrm.  87,  306)  pure  anhydrous 
creosote  does  not  become  heated  by  cont-ict  with  rectmtly  ignited  lime; 
on  heating  the  mixture  to  the  boihng  point  of  creosote,  that  substance 
distils  over  unaltered;  and  it  is  only  when  the  temperature  is  raised 
coDsidorably  higher,  that  the  creosote  combined  with  the  lime  is  decom- 
posed, a  small  quantity  of  a  yellowish  oil  being  given  otf,  and  at  last  a 
combustible  gas.  The  yellowish  oil  exhibited  a  boiling  point  rising  from 
120**  to  above  200°:  Vulckel  regards  the  least  volatile  portion  of  it  as 
identical  with  kapuomor.  %,  ^^h 

bl 
■       Cotnbinadoint.     AVith  Water.  ^^| 

o,  MoUl  Caf-bolk  aciil.  —  The  crystals  of  carbonic  acid  deliquesce 
in  the  air  to  an  oil  by  taking  up  a  trace  of  water,  which  makes  scarcely 
any  dtflferencc  in  the  result  of  thty  analysis.  (Laurent.)  A«  carbolic  ucid 
whtch  is  DO  longer  cryfitiilli»iiblr  <:ont»in«,  nccording  to  Gcrhnrdt  (v4ii«.  Phartn.  ■O,  25), 
74-5  p.  c.  C,  6*9  H,  ■ml  19'6  O,  it  appcufl  to  contain  1  At.  wntcr  to  3  ur  4  At.  crfB- 
tsillDC  carbolic  acid  ;  and  it  is  this  i mall  quniiUty  of  water  tliat  «cf  ma  to  constitute  the 
rhirf  difference  between  RelcheiibaLli'ft  creosote  and  Laurent's  hydrate  of  phenyl. 
It  is  difficult  to  dehydrate  the  oil  completely;   a  lump  of  chloride  of 

Ccalcinro  causes  it  to  solidify  immediately.     (Gerliardt.) 
b.    I/i/ilrof^  Cai-bolic  tuul.  —  By  brisk  ngitatiou  with  not  too  large  a 
(juantily  of  water  at  20"*,  there  is  formed,  below  tho  aqueous  carbolic  acid, 
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ftn  oily  layer  containing  10  pta.  water  to  lOn  pt«.  Kr.  This  quantity 
of  wat«r  increases  \ritti  tbe  heat  at  wliich  the  agitation  is  performeo. 
(Hoicheubncb.) 

c.  Aqtunus  Carbolic  add;  Creotoie-water,  —  1  pt.  of  oreoeote  die- 
solves  at  20*^  in  SO  \\{&,  and  at  lOO''  in  22  pts.  water,  partially  separating 
out  from  the  latter  on  cooling.  (Reichenhach.)  Carb.  dissolves  in  31 
ptfi.  water  at  20°.  (Runge.)  Tbe  solution  exhibits,  even  to  tbe 
10,000tb  degree  of  dilution,  the  bnrning  and  afterwards  sweetish  t&sto  of 
creosote;  and  on  addition  of  excess  of  sulphuric  acid,  the  crcodute 
ao^mt«s  out     (Reichcnbnch.) 

Boiling  Kr.  dissolves  a  l:ir;^'e  quantity  of  crystalllsod  boracic  acid, 
which  is  deposited  as  a  powder  on  ctHiMng.     (Reicbenbacb.) 

Cold  Kr.  takes  up  a  small  quantity  uf  photphoruf,  and  becomes 
Iiirainous;  when  warm,  it  dissolves  a  larger  (|uantity,  forming  &  deep 
yellow  solution.  (Roicbenbacb.)  Tbo  solution  forms  a  black  preoipitate 
with  nitrate  of  silver.  (A.  Vo^el,  Junr.  J.  pr,  Chan,  10,  397.)  — 
Kr.  disRolres  on  agitation  in  .30  pt^.  of  hut  a^^ueoiis  pkotpfioric  acui  of 
ap.  gr.  riS.'),  and  forms  with  another  portion  of  tbe  acid  a  solution 
of  1  pt  acid  in  30  Kr.  Both  solutions  become  tnrbid  on  ooolingj  with 
partial  separation  of  tbe  dissolved  substance.     (Reichcnbacb. ) 

Snipltur  dissolve?  spnrinirly  in  cold  creosote,  but  in  2'G  pta.  of  boiling 
creosote,  which,  as  it  becomes  more  saturated,  assumes  a  yellow,  then  a 
green,  and  ultimatoly  a  brown  and  rod-brown  colour,  and  on  cooling,  first 
uoposita  melted  sulphur  and  then  beoomed  filled  with  crystals  of  sulphur. 
(Reicbenbacb.)  The  pale  yellow  solution  of  sulphur  in  boiliuv  carbolic 
acid,  which  smells  of  Bulpburettcd  hydrogen,  forms  on  cooling  a  solid 
ivhite  crystalline  mass.  (Rua^.)  Kr.  mixea  in  all  proportions  with 
sulp/iitif  of  cat'boti,  (Reichonbooh.) —  Kr,  dissolves  a  small  quantity  of 
$\Uph\fU  of  pho9phf*rm,  forming  a  yellowieh  fuming  liquid,  which  Bhmee 
brightly  in  the  dark  if  exposed  to  tlie  air.     (Biittger.) 

Boiling  Kr.  dissolves  a  small  quantity  of  •deniunif  which  ia  almost 
ftll  deposited  on  cooling.     (Reicbenbacb.) 

Cold  Kr.  dissolves  a  largo  quantity  of  iodine,  fonning  a  brown-red 
liquid,  which  is  not  decomposed  by  boiling.  (Reichonbaoh.)  SimiLu-ly, 
RuHfre  and  I^urent.  Cobl  creosote  shaken  up  with  aqueous  Ayt/nWitf  d«K/ 
disaolros  a  large  quantity  of  it     ( Reicbenbacb.) 

Kr.  is  not  more  soluble  ia  aijueous  hydrochloric  acid  than  io  water. 
(Reichcnbacb.) 

Carbolatbs.  Obtained  by  combining  tbqacid  with  the  pure  baMs  (not 
with  the  carbonates.)  The  carbolntes  of  the  alkalis  have  an  alkaline 
reaction.  The  salts  crystallise  partially.  A  chip  of  firwood  moistened 
with  a  solution  of  one  of  these  oalts  and  then  dried,  gnulually  turns  blue 
when  moistened  with  weak  hydrochloric  or  nitric  aoid.     (Runge.) 

Corbolnte  of  Ammonia,  —  Carbulic  acid  absorbs  ammouiacal  nia 
abundantly  and  with  evolution  of  beat,  forming  rarbolate  of  ammonia. 
(Laurent;  Hoffman,  Ann.  Fharm,  47,^5.)  This  salt  pas&ed  in  tbe  slate 
of  T.ipour  through  a  glass  tube  at  a  low  n-d  b(^t,  drpn*t)t«  u  email 
quantity  of  charcoal,  but  does  not  form  any  aitillni^.  which,  however  i 
formed  at  300^  in  sealed  tubes,  and  sjiaring'ly  wbeu  an  alcoholic  solntioi 
of  carbolate  of  ammonia  is  set  aside  fur  a  mnntli.  (Laurent)  Strun|(j 
uuinioniidituolvcji  quickly  in  cold  creosote.  au<l  the  ntixture  turu9  red  nfacai 
oxpoiiod  to  the  air.  (Reicbenbacb.)  The  salt  obtained  with  Carb. 
romaius  colourless,  nod,  even  when  it  ooataias  but  littlo  ammonhi,  exhibits 
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in  nlkalinc  reaction,  exhales  ammonia,  and  volatilrpes.     (Range.)     Kr. 
[disdolvcs  in  ammonia,  even  in  the  colilj  and  the  solution  (jives  off  all  ita 
nroonia  at  ]00^     (Oorup-Dosanez.) 

Cfviolaie  of  Potdsh. —  1.  Carb.   heated  with  a  mifficient  quantity  of 
it:it]Viiini,  gives  off  hydrogtm  and  is   almost  wholly  converted  into  a 

trystalline  mass  of  carboUtc  of  potash;  with  a  flmaller  quantity  of 
.potas.iium,  it  forms  an  oil,  which  deposits  needles  of  the  same  salt  on 
cooling.  (Kungc,  Laurent.)  —  2.  The  lifpild  furmcd  by  hcutiu;^  carh. 
with  hydrate  of  potash  solidifies  in  the  oold  tu  a  pulpy  mass  of  neetlles. 
(Ilungo,  Laurent.)  Kr.  in  contact  with  [exctias  of  ?]  hydrate  of  potash 
becomes  heated  and  fonns  an  upper  oily  layer  of  tTeosote-potattn,  and 
)>elow  it,  an  aqueous  solutiun  of  pota^ih  contaiuin^  a  small  uuaiility  of 
oreosoie-pota^h  in  solution.  In  both  layers  there  are  formed  nacreous 
lamince  of  creosote-pota-sb,  which  rises  to  the  surface  as  an  oil  when  the 
liquid  IK  heated,  the  himinro  reappoariug  as  it  cool/?.  When  the  Kr.  and  the 
hydnite  of  potash  are  in  right  proportion,  the  entire  oi!y  layer  crys- 
taliiaes,  and  numerous  crystals  float  even  in  the  watery  layer,  lu  potash- 
ley  of  8p.gr.  136.  Kr.  dissolves  with  evolution  ot  heat,  without 
separation  of  an  oily  lnyer  or  of  crystals.  (Raicheubach.)  Colourless  needles 
(Laurent,  Kunge),  which,  according  to  their  mode  of  preparation  (1), 
must  be  C"H*KO'.  (Laurent.)  Their  solution  does  not  exhibit  the 
corrosive  action  of  free  carbolic  acid.  (Runge.)  When  subjected  to  dry 
dii<tilUtiim,  they  gave  off  a  large  quantity  of  carbolic  acid  undecomposed. 
(Runge.)  So  lilccwise  their  aqueous  solution,  even  when  mixed  with  a 
large  quantity  of  potash,  ^ives  off,  when  boiled  down  to  a  considerable 
degree  of  concentration,  a  large  quantity  of  creosote  with  the  watery 
vapoura.  (Reichenbach.)  The  more  concentrated  solution  bccomea  red 
and  afterwards  brown-yellow  by  exposure  to  the  air,  even  in  the  cold; 
a  more  dilute  solution,  only  when  heated.  (Reichenbach.)  AcitU  senamte 
the  carbolic  acid  from  the  salt,  this  effect  being  produced  even  hy  the 
carbonic  acid  in  the  air  acting  upon  the  solution.  (Reichenbach.^  The 
crystals  dfliquesce  on  exposure  to  the  air  (Reichenbach),  and  uissolve 
very  readily  iu  water,  alcohol,  and  ether.     (Laurent.) 

Dry  carbolir  mr\A  dissolres  dry  carbonnte  of  potdsb,  witlio'jt  elEialnaUng  carbonic 
add,  even  with  the  aid  of  beat.    (Range.) 

CarholaU  of  Soda. —  1.  Kr.  in  contact  with  sodium  evolves  hydrogen, 
and  forms  an  oil  which  does  not  crystallise  by  itself,  but,  if  covereJ  with 
a  thin  layer  of  water,  forms  crystaU  at  the  surface  of  contact.  -  2.  Kr. 
mixed  with  a  very  strong  solution  of  soda,  becomes  heated  and  forms  a 
thin  solution  which  on  cooling  solidifies  into  a  soapy  muss  of  indistinct 
crystals.  These  crystals  melt  to  an  oil  when  heated.  They  distolve  very 
readily  in  water,  ure  insoluble  iu  aoda-ley,  but  dissolve  iu  creotrute, 
forming  a  thick  mass.     (Reichenbach.) 

Caj-bolaU  of  Baryta.  —  1.  Baryta-water  boiled  with  Ph.  till  the  excess 
of  the  latter  is  exnelkMl,  and  then  left  to  evaporate  in  vueuo  at  ordinary 
temperatures,  yiebis  a  crystalline  tnist,  cuutiiining  4'2'48  p.  c.  baryta, 
and  therefore  probably  consisting  of  C"U*BaO'  +  3  Aq  [2  Aq].  This 
palt  yields  by  dry  distillation,  first  water,  an*l  then  a  colourle.'w  oil  which 
h.\«  a  sweet  and  burning  taste  and  contains  carbolic  acid.     (Laurent.) 

Ctit'hofnie  of  Lxtixe. —  Curb,  forms  with  thick  milk  of  lime,  a  thin 
nyrup  which  dissolves  readily  in  a  larger  quantity  of  w.iter,  forming  a 
ch'iir  tliin  liquid,  just  like  that  which  is  formetl  immediately  with  tiiiu 
milk  of  lime.     This  liquid,  after  bciu^  mixed  with  as  much  milk  of  limu 
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ft8  will  dissolve  iu  it,  coDtains  iH*35  pis.  [3  At.?]  lime  to  100  pt«.  [2  At] 
of  the  dry  acid,  A  largo  quantity  of  alcohol  added  to  it,  throws  down 
whito  cry^stallinc  groins  soluble  iu  water.  By  continued  boiling,  it  gives 
off  carbolic  acid,  and  dei>ositci,  together  witli  carbonate  of  liiue,  a  salt 
containing  excess  of  base,  while  the  liquid,  as  jt  cools,  deposits  a  more 
weutral  salt  in  beautiful  crvfitals.  Carbonic  acid  throws  down  nearly  all 
the  litne  from  the  milk  of  lime  solution.     (Hunge.) 

Cai-holati  of  Lenih—a.  ^iesqwhaiic,  Subacctate  of  lead  ia  poured 
into  aqueous  carbolic  acid,  which  must  remain  in  excess,  aud  Lho  preci- 
pitate, which  resembles  ehlurido  of  silver,  wajjhed  and  dried.  The  white 
jK>wder  bfcomes  yellowish  at  138^  cakes  together  and  melts  at  200* 
into  a  greyish  black  nmiss,  which  contains  G508  p.  c.  lead-oxide  (3  AU 
oxide  to  2  At.  acid);  and  at  a  higher  temperature,  boils  up,  leaves  a 
black  residue,  and  gives  off  carhulJc  acid,  colourless  and  neutral  at  first, 
afterwards  yellow  and  reddening  litmus.  (Ronge.) — ^.  (Volckel,  .irtii. 
Ph'trm.  80,  07;  and  Gitrup-Be^unez,  Ann.  Phtrm.  96,  54)  obtained  a 
similar  compound  by  adding  a  dilute  and  slightly  nmmoniacal  solution  of 
neutral  acetate  of  lend  to  a  folutiou  of  creosote  in  absolute  alcohol, 
previously  mixe<l  with  strong  ammoiiia  aud  diluted  with  a  largo  quantity 
of  water.  Volckers  salt  contained  (mean)  27'n4  p.  c,  C,  2*52  H,  and 
63-79  PbO,  whence  Volckel  deduces  llie  formula.  PbO,C**H^H)*  +  2PbO. 
Oonip  obtained  C4"52  p.  c.  PbO,  and  gives  for  his  lead-salt  the  formuin, 
PbO,C"H"0'  +  2PbO.  Both  these  fonnuUe  are  highly  improUble, 
Qorup  however  oKsorvcs  that  the  first  portions  of  the  precipitate  obtained 
by  fnictional  precipitation  contained  les-i  oxide  of  lead  than  the  latter 
portions;  and  moreover  that  buch  lead-compounds  are  for  the  most  jHiri 
variable  iu  corapoaition  and  vcr>*  apt  to  decompose.  The  creosote  used 
by  Oorup  in  the  preparation  of  bis  lead-compound  had  been  bulled  for 
7  days,  h  huurs  each,  with  strong  solution  of  potash  (see  p.  145).  T 

h.  NeMttal  1 — When  subacotate  of  lead  ts  added  to  alcoholic  carbolic 
acid,  only  so  long  as  the  precipitate  redi:i!^otves  on  agitation,  the  solution 
left  to  evaporate,  and  the  watery  liquid,  which  contains  acetate  of  lead, 
dccantoii,  there  remains  a  transparent  colourless  oil.  consisting  ol  neutnl 
carbolatc  of  lead,  which  disstdves  clearly  in  alcohol,  but  is  resolved  by 
water  into  a  precipitate  of  basic  ealt,  and  aqueous  carbolic  acid  con- 
taining n  small  quantity  of  lead-oxide.  The  salt  a  likewise  dissolves  in  fta- 
hydrous  carbolic  acid,  fonning  a  syrup,  which  dries  up  to  a  varnish  on 
exposure  to  the  air,  dissolves  in  alcohol,  but  deposits  a  basic  Kitt  when 
treated  with  water.     (Runge.) 

Lead-oxide  forms  with  boilin^j  Ph.  a  very  thick  liquid,  which,  oq 
addition  of  a  single  drop  of  alcohol,  solidiQoH  into  a  whito  mass  somewhat 
soluble  in  boiling  alcohol.     (Laurent.) 

Carb.  coloon  ferric  tulphaU  lilac  and  forms  a  yellow  precipitat*, 
^Runge.)  Kr.  haa  no  visible  effect  on  solution  of  ferric  chloride. 
(GorupBosauez.)  Kr.  irap.irts  a  blue  colour  to  very  dilute  solutiova  of 
ferric  salts.  (Dcville.)  —  Cupric  hpilmU  heated  with  Kr.,  first  girce  off 
its  water,  and  then  dissolves  forming  a  brown  solution,  C»jt>rie  a«tol« 
dissolves  sparingly  in  cold,  more  readily  in  hot  Kr.  forming  a  browm 
liquid,  from  which  an  excess  of  the  eoppersnlt  throws  down  all  the  oxi4*» 
the  acetic  acid  taking  up  the  whole  of  the  creosote.  —  Corros'ivf  »HUimmlm 
disolvoji  abondaully  aud  without  decom|X)sition  in  boilini^  Kr.,  separatism 
out  fur  tho  most  part  on  coulin^.  (Iteii-henbach.)  Nitmtt}  of  sUrer 
'^ftiolves  abuudautly  in  cold  Kr.,  but  tho  limpid  solution  assumes  a  viwict 
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oolonr  between  30"  and  40',  and  at  a  IjoUing  heat,  deposits  all  the  silver 
in  the  metallic  stAto.  (Heichenbach.)  Concentrated  chhride  of  gold 
mixes  uudooomposcd   with  cold  creosote.     (Reicbeabacb.) 

Carbolic  acid  mixes  in  all  proportions  with  akohd  and  etU^r, 
(Reicbeabacb,  Kuuge,  Laurent.)  Similarly  with  acrfic  (^/A<r.  (Reichenbacb.) 
A  few  drops  of  alcobol  or  ctbcr  are  aufficicul  to  prevent  the  crystalHsatiou 
at  ordimiry  temperatures.  (Lnurent.)  The  enlution  of  1  vol.  Kr.  in  10 
vol.  absolute  akuhol  is  rendered  turbid  at  20'  by  the  addition  of  12  vol. 
but  not  of  II  vol.  water.     (Heichenbaoh.) 

Kr.  mixes  in  all  proportions  with  acetic  ae'ui  of  sp.  gr.  1070  (also 
Ph.  with  strong  acetic  acid:  Laurent),  and  disfiolves  in  the  dilute  acid 
ni'Jch  more  abundantly  than  in  water.  It  dissolves  in  17  pts.  of  a  cold, 
and  in  10  pts.  of  a  warm  mixture  of  equal  pts.  of  glacial  acfltJc  acid  and 
water.  Its  solution  in  20  pts.  of  the  strong  acid  is  not  clomled  by  water; 
from  a  solution  in  very  ililuto  acetic  acid»  the  creosote  is  separated  by 
Glauber's  ealt.  (Reichenbacb. )  It  dicaolves  a  lar^e  quantity  of  acetate 
of  ammonia;  al^o  at  a  boiliu;^  beat,  large  quantities  of  the  acWa/fj  of 
poffJth^  soda  and  n«c,  which  crygtallrse  out  on  cooling;  and  acfinU  cf 
Uad  (which  dissolves  even  in  the  cold)  so  abundantly,  that  the  solution 
on  cooling,  solidifies  into  a  mass  composed  of  needles.  (The  acetates 
of  baryta,  strontia,  and  lime  do  not  dissolve  in  creosote).  (Reichenbarh.) 

The  solution  of  crystallised  oxalic,  tartaric*-  or  racemic  acid  in  boiling 
creosote,  solidifies  in  the  cry.*!talline  state  on  cooling.  Succinate  of 
ammonia  dissolves  in  boiling  creosote.  Uric  acid  does  not  dissolve  in  it 
(Reichenbacb.) 

Creosote  dissolves  picric,  benzoic,  citric,  oleic,  raargario,  and  st«ano 
acids;  mixes  with  volatile  oils;  dissolves  napbtbivlin,  common  camphor, 
Btearin,  spermaceti,  cholesterin,  cerin,  myricin,  and  paraffin,  many  resins, 
indigo  and  many  other  colouring  matters,  and  many  alkaloids;  it  coagu- 
lates albumen;  precipitates  a  concentrated  solution  of  gelatin  (Rxinge);  and 
prevents  or  retards  the  putrefaction  of  animal  substances.    { Reich cubacb,) 


Appendix  to  Carholic  Acid, 

1.    Rosolic  Acid. 

RcKOE.   (1834.)    Pogg,  31,  70. 

Formed  from  an  unknown  substance  contained  in  coal-tar,  on  heating 
that  body  with  alkalis.  When  the  tar  ia  shaken  up  with  milk  of  time, 
and  the  colourless  or  yellowish  filtrate  boiled  for  some  hours,  it  o^sumea 
a  dark  red  colour,  and,  after  a  few  hours,  deposits  a  dark  red  powder 
cou&itiliug  of  rosolato  of  lime. 

Preparation.  The  brown-black  pitch  (p.  142)  containing  roBolic  and 
brunotic  uci<l,  which  remains  to  the  amount  of  one-lbitd  iu  the  dietillation 
of  impure  carbolic  acid  with  water,  is  boiled  with  water  as  long  oa 
carMic  acid  contiuues  to  volatilise;  then  dif^oived  in  a  small  quantity  of 
alcohol;  milk  uf  lime  nddedj  the  rose-coloured  i>olutioo  of  ruboUto 
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lime  filtered  from  the  precipitated  brunolate  of  lime;  the  rosolic  acid, 
etill  contuining  brunolic  acicl,  precipitated  therofmm  by  acetic  ncid;  nnd 
this  precipitate  treated  in  like  manner  with  alcohol,  lime,  and  acetic 
acid,  as  long  as  the  lime  produces  any  precipitate  of  bruuulatc  of  Ituic. 
Tile  ro8olio  acid  precipitated  by  tbe  acetic  acid  id  then  collected  on  a 
filter,  dissolved  in  aloohol  after  washing  and  drying,  and  the  alcohol  loft 
to  cvapnratc. 

Yellowiflh-red,  pulrerimble  reain. 

JiosotfiU  nf  Htm  aopanitee  from  its  aqneons  solution  oraporatod  to  a 
syrup,  on  the  addition  uf  ^  pt  aloohol,  in  deep  red  cryutala. 

Rosolic  acid  forms  with  appropriate  mordiuts,  beautiful  red  lakes 
and  coloured  tissnes.     (Range.) 


By  supersatnntting  with  hydroohlorio  acid  the  precipitate  of  brunolato 
of  lime  obtained  in  the  purification  of  rosoUte  of  lime,  and  rG|M*ntedly 
treating  tlie  bruuoHc  acid  wliich  falla  down  in  brown  flakes,  with  lime 
and  hydrt>ohloric  acid,  to  remove  all  the  rosolic  acid,  then  diMolving  in 
ikmIu,  precipitating  from  the  filtnite  by  liydrocblorio  acid,  and  evapo- 
rating the  alcoholic  aolution,  pure  Untnolk  acid  is  obtained.     (Run^<) 


2.    Tanrylio  Acid. 
C"H*0'  =  C"H»,0». 


Staueleb.     Ann.  Pkai'm,  77,  17. 

Taurjflic  aci4.  Carbolic  acid  occurs  in  tho  urine  of  cows,  horses,  and 
man,  together  with  tAurylio  acid,  which  appears  to  contain  C*t{'  more, 
and  therefore  to  bo  C'*H^O',  but  hn-s  not  yet  been  completely  separated. 
To  obtain  the  mixture  of  the  two  acids,  cow's  urine  is  boileil  with  lime; 
the  decanted  liquid  evaporated  to  ono-third,  supersaturated  when  cold  with 
hydrochloric  acid,  separated  after  24  hours  from  iho  crystallised  hippurio 
acid,  and  distilled;  tbd  distillate,  which  is  clouded  with  greenish  and 
yellowi&b  drops  of  visoid  oil  having  an  offonsivo  odour,  distilled  with 
excess  of  potash,  (whereupon  a  nentral  azotised  oil,  heavier  than  water 
and  smelling  like  msomary.  parses  over  together  with  a  little  ammonia); 
the  residue  mixed  with  a  quantity  of  ftulplinric  acid  sutliciont  to  neutraliio 
only  I  nf  tliL'  putaxh  (so  that  no  hydroiShloric  or  benzoic  a<;id  may  bo 
given  otf);  tlic  \\i\\\\>\  distilled  as  long  as  that  which  passes  over  proci- 
pttAtos  basic  acotAte  of  load;  the  distillate,  which  smells  exactly  Itko 
carl»oIir  acid,  repeatedly  rectitiod  over  common  salt,  till  only  a  email 
quantity  of  watery  liouid  is  found  roixetl  with  the  oily  distillate;  thejet* 
two  li(juid.'4  rcpratedly  shaken  np  tngether  for  twelve  hours  with 
carbonate  of  soda  (to  remove  damaluric  and  damolie  aoi<l,  which  impart 
A  ptrong  acid  reaction);  the  oil.  which  remains  in  diminished  (junntitv, 
extracted  from  llie  mixtnro  by  ether;  the  ether  distilled  off;  the  nilv 
rositlue  di«til!ed   with  slrnng   polashley  (whereupon   a  small  I 

qnantity  of  nentral  oil  rcisses  over);  the  residue  dislillt'd  with  I  » 

of  polish;nnd  the  oil  uhich  (li'«til'«  over,  set  nNide  for  sometime  in  contact 
j^th  ohlorido  of  caloium,  ond  dii»tilIod  therefrom,  with  frufjucut  chaiig« 
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of  rocoiver.  It  thon  be^na  to  distil  at  170'\  at  which  temperaturo  water 
stilt  |>asses  over  tti^thcr  with  the  oil;  at  180",  oil  is  obtained  still 
retaininj^  water  in  solution;  from  that  point  to  195°  the  largest  a^d 
purest  portion  of  oil;  and  at  200''..  brownish  oil.     (Stadeler.) 

The  mixture  of  carbolic  and  taurylic  acid  obtained  between  180''  and 
195°  is  a  colourless  oil  which  does  not  solidify  at  —  18°;  boils  at  a  somo- 
what  higher  temperature  than  carbolic  acid;  smells  exactly  liko  caato- 
ream;  makesa  white  ^pot  on  the  skin  and  then  causes  de^qaamatlon;  turns 
firwund  blue  on  addition  of  hydrochloric  acid;  and  when  added  to  solution 
of  ferric  chloride,  Hrift  turns  it  blue  and  then  produces  a  light-cotourotl 
precipitate.  Its  mixture  with  an  e(|ual  volume  of  oil  of  vitriol  solidifies 
into  an  arborescent  ma^s,  tlie  motlier-Uqiior  of  which  contains  carbolic 
acid.  WbcD  boiled  with  nitric  acid,  it  yields  a  largo  quantity  of  picric 
acid.     (SUdeler) 


n  c 

....     84     . 

..     77-78    

7-11     .... 
..     14'8I  "1 

Stidfller, 
T^aurvlie  odd, 
at  IflO-.     ISiT— 195'.    at  IW". 
...     T^yO     ....     77-1     ....     77-U 

8  H .» 

2  0 

8     . 

....     16    . 

...       7-al     -..       7*     .».       7''6 
,-  --             ,-  -             I4*fi7 

N 

...     17-59     ....     15-5     ...      (,.^ 

0*H*Cfi 

....  108     . 

..  100-00     .... 

...  100-00     ....   1000       ..  10000 

The  nitrogen  io  Stideler's  analytis  ariici  frana  admixture  of  the  neutral  oil  above- 
mentinnrd. 

Hiu  CDOiponnd  ia  isomeric  with  bjdrate  of  oresyl  (p.  140). 


ConjugaUd  Compounds  of  the  rntnary  Kucleut  C"H' 


Sulphobenzolic   Acid, 

MiTSCHEBUcn.     (1834.)  Po<^fj,  31,  283  and  634. 

StJphnphentflic  arid,  Phen}fl»c\wftUAure,  Rfnsawfpfturie  ncid,  Bemimekv^t' 
aUttrr,  BrntiduntmchvtfeU'dnrt,  FuntMchwrfeUiiHrt,  Adde  ienwt^iilfkri^e.  » 

Formation,  From  benzene  and  anhydrous  sulphuric  acid  or  fuming 
oil  of  vitriol,  (p.  138). 

Pr^amtion.  Benieno  is  atldcd,  with  agitation  and  frcnucnt  cooling, 
U)  fuuiin^'  oil  of  vitriol  contained  in  a  bottle,  as  long  as  it  dissolves;  the 
solution  diluted  with  water,  filtered  from  the  sulphobenzouo,  and  .satu- 
mted  with  carbonate  of  baryta;  the  fillriite  preoipitatoil  hy  the  exact 
amount  of  cupric  sulphate  required  (because  the  copper-salt  oryfitallisea 
hotter  than  the  barium  wilt);  the  filtrate  evaporated  till  it  be^^ins  to  crys- 
tallise; llie  crystals  collected  after  cooling,  decomposed  by  sulphurcttc*! 
hydrogen;  and  the  filtrate  evapyrated  to  a  syrup,  and  cooled, 

PropcTties.     CryatuUino  masi. 
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Dbtizene 


IS   C^H*. 


Combittationt.     Tlie  acid  dissolves  in  ipater. 

The  SuJphohcniolaUa  require  o.  strong  heat  to  decompose  tbeni.  When 
boiled  with  exceu  of  a  Hxed  alkali,  i\\f^y  are  not  merely  required  into 
benzene  and  a  sulphate  of  the  aTkali,  but  likcwi&c  yield  other  produota. 

The  ealphobenzolates  of  ammoni/r^  poUxsH,  soda,  fitTOUs  oxide^  zinC' 
oxide  and  silver-oxide  crystalliee  very  well 

Barytn-snlt  —  Crystalline  crusts;  (Mitscherlich);  white  crystalline 
powder,  appearinf^  under  the  microficope  to  consist  of  four-sided  rhombio 
tnblcs.     (Gericke,  Ann*  I'harm.  o,  208.) 
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The  eopper-aaH  forms  large  crysitis,  which  giro  off  all  their  water  at 
170^  and  do  not  suffer  any  further  decomposition  oven  at  220" 
(Mitscherlich.) 


Dried  at  180*. 
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StdphobnnohU  of  Ethyl  C"H"(C^H*),S'0*.—  Formed  hy  heating  tb« 
lead-ralt  with  iodide  of  ethyl  to  100"  in  a  sealed  tube.  From  an  alcubolio 
Eolutiun  evaporated  over  oil  of  vitriol,  it  crystallises  in  slender  needles 
which  are  not  volatile.  Heated  with  potai^h*  it  is  resolved  into  alcohol 
and  Bulphubenzolic  acid;  aUo  whou  tba  aqueous  solution  is  rapidly  oon- 
centrnted  hy  evnporation.  DisEolves  readily  in  watcr^  leas  readily  in 
alcohol.     (Gericke,  Ann,  Fharm.  C,  216.) 


f .    Bisulphobenzolic  Acid. 


I 


BucKTON  &  HoFMANx.    PhiL  TroM,   1856;  abstr.  Chenu  Soc.  Qh.  J,  0: 
Proc,  Roy.  Soc  8,  168. 


Formation  and  Preparatiott.     1.  By  the  action  ofsolphnric  acid  upon 
benxonitrilc,  sulphobenzoic  acid  being  produced  at  the  «inio  time  : 


ftnd 


C»*H»N  +  6HS0'  -  C"H*S*0"  +  I1(M1*),2S0*  +  2CO'; 
C"H*W  +  41180'  +  2HO  «  C'H'S'OW  +;H{NH*),2SCH.' 


SUI.PIIOPUENIC    ACID. 

The  ncfion  is  not  nttciuleJ  wUli  great  cvoliitiuii  of  heat;  aiiJ  no  gns  is 
evolved  till  the  tcinnenLtiire  is  very  consitiembly  raised,  Tilioreupon 
henzoic  aci'l  eubliiiies  in  the  neck  of  the  retort,  carbon  je  deposited,  and 
sulphurous  acid  evnl  veil.  The  action  was  continued  for  some  tlnit' nfter 
the  appesmnce  of  the  aulpUiiroiia  acid,  in  order  to  decompose  the  sulpho- 
benzoic  acid  aa  much  ay  possible;  ou  eoolitii;,  a  semi-transparent,  hard 
roifis  having  a  glassy  fracture  reniaiued  in  the  retort  This  mass  boiled 
with  water  and  carbonate  uf  buryta^  evulved  ammonia  and  yielded  a 
mixture  of  .sulphohcnzoato  and  bieiiljilidbcnzolate  of  baryti.  The  dark- 
coloured  filtrate  wjia  then  again  decomposed  bv  eulpliurlc  acid,  boiled 
with  excess  of  oxide  of  ]ia»Ij  filtered,  and  the  filtered  lirpiid  treated  with 
sulphuretted  hydrogen.  The  greater  portion  of  the  colouring  matter  was 
carried  down  with  the  sulpliide  of  lead;  and  on  saturating  the  acid  liqaor 
with  carbouato  of  baryta,  evaporating  nearly  to  dryucas,  rcdispolving  m 
water,  and  adding  alcohol,  a  precipitate  was  obtained  conBisling  of 
disulphobenzolate  of  baryta,  mixed  however  with  Bulphobonzoatc,  the 
greater  portion  of  the  latier  salt  remaining  in  solution, —  2.  By  the  action 
of  fuming  fulphuric  acid  upon  sulphobenzolic  acid.  Tbo  latter  acid 
(obtained  from  the  lead  or  copper-salt)  id  dried  on  the  sand-bath  till  it 
emits  white  fumes,  and  exhibits  a  slight  brown  colour,  indicating  inci- 
pient decomposition.  It  is  then  intro*hiced  into  a  dry  retort  together 
with  an  equal  \'o]ume  of  Ftron^  Nordhauspn  sulphuric  acid,  and  the 
mixture  heated  to  the  boiling  point  fur  two  hours.  The  liquid  is  thou 
iTaporated  to  nearly  the  original  bulk  of  the  sulphobenxolic  acid  used, 
d  the  resulting  bisulphobenzolic  acid  decolorised  by  treating  it  with 
oxide  of  learj,  and  dccfmipasing  the  filtrate  with  sulpliurcttud  hydrngen. 
On  eaturating  the  colourless  acid  thus  obtained  with  carbonate  of  baryta, 
and  evaporating,  an  apparently  amorphous  baryta-salt  is  obtained,  which 
however  under  the  microscope,  appears  distinctly  crystalline,  exhibiting 
minute  shuttle-shaiMjd  formi",  which  are  generally  densely  grouped  loge- 
ther.  This  salt  is  very  stable,  but  when  strongly  heated  on  platinum 
foilj  it  burns  and  gives  oS  sulphurous  acid. 
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The  salt  (l)8ttn  contaiaed  lulpUobeozoate  of  baryta,  although  it  had  been  parti&ll/ 
panfieU  bj  r«precipitation  with  alcohol.     (Buckton  &  Hormann.)     ^. 


Sulphophenic  Acid, 
C"H»S»0*  =  C»H«0S2S0». 

Laubent,     (1841.)    y.  Ann.  Chlm,  J^kys.  3,  203;    also   /.  pr,  Ckenu 
25,  408. 


Cnrbohehw^eUdure,  Sul/ophanmHurtt  Acid*  tulfophtniqut. 
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BSKZENS:  OXTCKK  XCCLEL'S  C'^H'C. 


FormatioH  and  Prtparatym.  The  mixtora  of  carbolic  acUl  wiUi 
of  oU  of  vitriol  (p.  147),  is  mixed  with  water  afler  standing  for 
24  boar%  and  ntaratcJ  at  the  boiling  heat  with  CArbonate  of  barrta; 
the  filtrate  evaporated  to  the  crjstaJlisinp  point,  the  crystala  purified  hjr 
recrystallisatiun  from  boiUng  aloobol;  the  needles  of  tnlpbonhenate  uf 
barjta  oollected  on  a  filter,  washod  with  a  Binall  quantity  uf  alcx>bol,  anJ 
docompoaoil  by  an  equivalent  quantity  of  dilute  sulphuric  acid;  and  the 
filtrate  evapomted  in  racoo. 

By  Mturaticg  the  acid  with  amroonla,  the  oiRinonM-M/f  is  obtained 
in  small  scalea  which  ountaio  3974  p.  c.  eulphuric  ucid,  and  are  there- 
fore C"H'(XFI')0',2S0*  +  Aq.  When  boded  with  nitric  acid,  tbey  yield 
picric  acid  in  large  quantity. 

The  needles  of  the  baryla-taU  lose  91  p.  c  ^3  At)  water  at  200"  in 
raeoo;  give  off  carbolic  acid  by  dry  distillalion;  aud  at  a  rc«l 
heat  leave  42-43  p.  c.  sulphate  of  baryta;  whence  they  are  = 
C"U*BaO',2SO'  +  3  Aq.  [or  4  Aq.  I]  (Uu^ut) 


Oryjen-nud^m  <?'H*Or 

Zinone.    C»H*0*  =  C"H*o*,0«. 

WotnoBEirBKT.    (1838.)     Ann.   Pharm,  27,  S«8 ;    /.  pr,  Chtm,   1$, 
419;  34,  251. 

W&BLER.     Ann.  Phana,  51,  148. 

Chimom^  Ckinoyt,  Qitimone,  QuimoUe. 

Ff^mation.     1.  Sublimes  when  the  salts  of  Iclnic  acid  are  burnt  at  a 
gentle  heat — 2.   More  abundantly  when   ktnio  acid  is  heated  with  man- 
ganese and  sulphuric  acid.  (\Vo.<tkrefiscnsky)  —  %.  In  a  similar  manner  altto 
Irom  cafleic  acid,  and  therefore  from  the  leaves  and  beans  of  the  cor 
plant,  the  leaves  yiclilini;  the  greater  product;  also  under  similar  circnm- 
slanoee  from  the  peculiar   acid  of  Parac:uay  tea;  from  the  leaves  of  the 
eommon  holly    {Hejc  aqui/olium);  the    leaves  and    branches  of   piivet 
(LiffuMrum  vul^are);  from  ivy;  from  the  evergreen  oak  {Qurrctu  i/«r) 
tbo  common   oak  (Qurrcus  rfjbur);  the  common  small-leaved  elm  ( f  Vmi 
rttmprttns)f  the  asli    {Fraxinus  eJtofZnor),    and   the   Cyclopia    latifuiia, 
leguminous  plant  from   the  Cape  ui  Good  Hope.     It  was  only  howev4 
from  the  leaves  and  berries  of  the  cofitre-plant  and   from   the  bully  that 
the  kinone  was  obtained  in  cryutale;  in  the  other  ca.ses,  its  formation 
waji  conclude*!  from  the  deep  yellow  colour  of  the  distillate  which 
over  at  a  comjtanitively  low  tcmpenture,  and  from  the  dark  humns-lil 
cnlouring  prodnce<l   in   that   distillate    by    umnionia.       No  kinone    wa« 
obtaineil  from  the  laburnum,  from  tobacco,  fruro  the  sUw  {Pruntu  s/jinoM)^ 
and  from  ninnv  other  platits  not  s(>eoiGed.     (Stenhouae,  Phil,  Mag.  J, 
[4J  7t%lf  Abh.  P/uxrm.  8U.  244.)  %. 
• 

Prtpnfaiion.     1   pt.   of   kinic  acid  [urcufTee:  SUnftontf]  Is  distill e4 
Yitb  4  pts.  peroxide  of  niuugauoso,  1  pt«  oil  of  vitriol  und  ^  pt.  walcr^  j 
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wbereupoD  the  mixture  frotLs  op  and  gives  ofT  ilenRO  yaponrs  wliich 
condcneo  in  Iho  cooled  receiver  in  golden  yellow  iieedlea;  and  tbeao 
crystaia  are  purified  by  preRSiire  bolween  {taper  und  repejiteil  siiljlimation. 
(WoBkresseu»ky.)  Tbo  proportions  just  given  must  be  strictly  obeerved; 
if  the  mixture  is  too  ibin,  it  froths  uver.  Instead  of  kiuic  acid,  kinate 
of  lime  may  be  used,  even  the  syrupy  salt  obtained  from  [quinine  manu- 
factories. If  more  than  100  grammes  of  kinic  acid  are  operated  upon 
at  once,  the  mixture  becomes  too  hot,  so  that,  in  spite  of  the  best  con- 
densation, a  large  portion  of  the  kitione  is  carried  awiiy  by  the  hot 
carbonic  acid,  jf  a  very  capacious  Bask  is  used,  fitted  with  a  tube  R  ft. 
lon^  which  lea'la  into  a  well-cooled  receiver,  and  the  fire  removed  as 
loou  as  the  action  begins,  the  mass  becomes  sufticicnlty  heated  to  ensure 
the  continuance  of  the  action,  and  the  greater  part  of  the  kiuono  is 
depositcil  in  needles  in  the  tube.  Tbci?e  needles  are  rinsed  out  of  the 
lube  with  the  wiitery  distillate  In  the  receiver,  which  contains  kinonc  and 
formic  acid;  wa-shed  several  tiuies  on  the  filter  with  cold  water;  ttion 
pressed;  and  dried  over  chloride  of  calcium  within  a  bell-jar.  (Thedis- 
tillalo  is  well  adapted  for  tho  preparation  of  green  hvdrokiuoue,  which 
may  be  obtained  by  mixing  it  with  a  quantity  of  sulphurons  aoid  not 
sufficient  to  decompose  it  completely.)     (Wahlcr.) 

Properties.  W^ien  sublimed,  it  forms  trane|jarcnt,  gold-yellow,  long, 
shining  neeilles  (Woskressensky);  aft«r  crystallieation  from  hot  water, 
it  is  darker,  of  a  dingier  yellow  colour,  and  less  transparent.  (Wiihicr.) 
Heavier  than  water;  melts  at  100'*  to  a  yellow  liquid  (Woskresseneky), 
whiflh  crystallises  on  cooling.  (WRhler.)  Volatilises  without  alteration 
(Woskressensky),  and  sublimes,  even  at  ordinary  temperatures,  from  one 
part  of  the  containing  vessel  to  another.  (Wiihler.)  Has  a  pungent  and 
persiiftently  irrititting,  tear-exciting  odour.  (Wuskrcssonsky,  Wohler.) 
A  gramme  of  it  taken  internally  has  no  effect  upon  dogs,  (Wohler  A 
Ferricks,  Ann,  Pkarm,  0.5,  343.)  The  aqueous  solution  iminrts  to  the 
skin  (by  decomposition)  a  brown  colour  which  cannot  be  removed  by 
washing.    (Wohler.)    Neutral  to  vegetable  colours. 


>     12  C 

«     72    . 

4-    . 

.     33     . 

..    fiGfi?     ... 

3-70     , 
..     29-63     ... 

....     67-31     ... 
....       3*79     .. 
..     2S'90     ... 

....     67-37     ... 

.     a-70    . 

....     2893     ... 

....     66-4 

4  H 

4  0 

....       3-7 
...     299 

C^H'QJ.O'  . 

..  108     . 

...  10000     .. 

....  100*00     ... 

....  lOO'OO    ... 

»„  1000 

Comiuire  Lsorent  {Compt.  rnil.  21,419,  end  Compt.  CMm.  1849,  190))  Wfihler 
(Ann,  Pharm.  65,  349). 

DtcmiponHoM.  1.  The  aqueous  solution  of  kinone  acquires  by 
exposure  to  the  air,  a  continually  deeper  yellowish  red  colour,  and  nlti- 
ifiately  dcitoslts  n  black-hrown  mnnldy  substance.  (Wfthler.)  The 
tftqneous  solution  mixed  with  ammonia  or  {Kitash  absorbs  oxygon  and 
assumes  a  black  brown  c<jlour  on  exposure  to  the  air,  and  then  forma 
with  acids  a  black  mouldy  precipitate,  very  sparingly  soluble  in  water 
and  alcohol  (WopkrcHj^ensky);  doubtless  consisting  of  melanic  add  : 
C"H*0»  -t-  20  =  C'H'O".  (Laurent,  Compt  rmJ.  26,  35.)  — 2.  With 
dry  chlorine  gas,  kinone  forms  terchlorokiuoae,  the  action  being  attended 
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with  great  rise  of   tempenUare  miMl  erolotion  of   bjdrocUloric  aci< 
(Woskmoendcj): 

C^'O*  +  6a  -  Caa"HO«  +  3HCL 

3.  HeaUHl  with  bv'lxY>cliIoric  acid  and  cUoimte  of  potash,  it  is  qnirkly 
converted  into  chloruiiiL  (Hofmaao,  Ami.  PkarwL.  62,  65.)  —  -4.  Oil  of 
Titriol  earboni^s  kinooe.  (Wo6krefl8eiiflkj.}-^5.  StroD?  hydrochloric  acid 
ooloora  kinose  browniah  black,  and  then  dmolres  it,  fomiiog  a  red- 
brovD,  afterwards  ooloorlcss  liquid,  \rbtch  no  longer  sroells  of  kinoDC, 
but  contains  chlorfajdrokinone  C^K^1HH>*.  ^Wohler.)  [The  fint  poMlak-u 
are  probably  kiabjdrooe  aod  chlorkiohf  drone,  ibe  presence  oi  boUi  of  whicii  in  tlie 
bUck  nu^mtt  fanaed  at  tibe  be^inauig  of  the  ftctkm,  wu  fioiiited  oat  hj  Stldeler. 
iAm».  Pkarm.  69,  308): 

4CaH*0*  +  2Ha  ^  (?*H»0"  +  C«CPHK)»i 

■ad  tbeae  cowpcmnds,  by  tbe  Atrtbcr  actioa  of  Ott  hy^rocUorie  add,  are  oonrated 
fauo  chkn^jdrokiaooe,  bctng  at  cbc  saa*  liiM  iMMDiwed  aal  deootorued : 


StlUakr  pfps  t  dUTcrent  ezplaiutioa  of  the  pronu. — CblorhydroViDOne  is  like- 
viae  formed  by  tbe  action  of  bydrochlonc  acid  gaa  upon  dry  kinoue. 
(Woblcr.)  —  6.  Ammoniacal  gaa  paaseti  orer  kioone,  quickly  converts  it, 
with  separation  of  water,  into  emerald-green  crystalline  kittotMtnvU, 
which  forma  with  water  a  neirly  black,  qaickly  deoomposing  solution, 
and  contains  63-06  p  c  C  and  406  H,  and  ia  therefore  perhaps 
C"NH*0'  [or  C"NH»0']  (Woskr^ssensky :  cowip.  Gcrhardt.  Cowpf. 
Ckim^  1845,  191.)  ~  7.  Salpharctted  hydrogen  gas  has  no  action  u^kiu 
dry  kinone,  bat  when  passed  through  the  cold  aqueous  solution,  tint 
retldens  it,  and  then  throws  down  brown  flakes  of  brown  sulphohydro* 
kinone,  which,  if  tbe  passage  of  the  gas  be  still  continued,  and  especially 
if  the  action  be  aided  by  neat,  is  converted  into  yellow  sulphohydro- 
kinone.  Tbe  same  compoand  is  formed  when  biliydra*<ulphatc  of 
ammonia  is  poured  upon  kinone.  (Wohler.)  —  8.  Kinone  dissolved  in 
water  is  convertetl  into  hydrukinone  by  excess  of  hy^iriodic  or  hydro- 
telluric  acid,  with  precipitation  of  iodine  or  tellurium,  and  by  aulphuroua 
acid,  with  formation  of  sulphuric  acid.  (Wohler.) — Dry  sulpburou 
acid  gas  has  no  action  upon  dry  kinone;  and  even  phosphurotted 
hydrogen,  arseniuretted  hydrogen,  and  hydrocyaaic  acicl  are  wiibont 
action  upon  it.     (Wohler.) 

Combinatioiu.  Kinone  dissolves  with  Aome  difficulty  in  tmUr^ 
(Woskresfposky.) 

It  dissolves  with  yellow  colour  in  dilute  AycfrocA/oric  or  nitric  acid, 
(  Woakresseosky . ) 

Its  aqueous  solution  throws  down  from  haaic  aceiaU  of  lead  a  palfl 
yellow  jelly,  but  does  not  precipitate  the  neutral  salts  of  lead,  eoppcr^ 
or  silver.     (WoskresseDsky.) 

Kinone     dissolves    with    tolerable    facility    in    alcohol    and    ctArr. 

■  rMsensky.) 


HYDROKINONE. 
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Hydrokinone, 

WBhlbb.     Ann,  Pharm.  45,  864;  61,  150. 

Colourless  Hydrokinone,  far bloses  Hydrockinon,  Hydroquintrnf  bteolort. 

Formation,  1.  The  chief  product  of  llie  dry  distillatiou  of  kinlo 
acid.  —  2.  Formed  also  by  treating  kinoae  with  hyJriodio  acid,  Iiydro- 
tellurio  acid,  or  large  quantities  of  aqueous  Bulpburomi  acid,  or  proto- 
chloride  uf  tin. 

Preparaiion.  I.  The  distillate  mixed  with  solid  particles,  which  ia 
obtaiueJ  by  the  dry  dietillation  of  kiiiic  acid,  m  filtered  from  the  tar,  aud 
a^ln,  after  cooliug,  to  separate  l)Ci)2oic  acid;  the  yellow,  heavy,  oily 
mixture  of  I>cdzcoo,  curbolio  acid  and  salicylous  acid,  dii^titled  fruiu  tbe 
filtrate;  the  brown  re^iidtie  in  the  retort  evaporated  aud  left  to  cool  till 
benzoic  acid  crystallises  out;  the  mother-liquor  diluted  with  water,  which 
makes  the  liquid  milky  and  eeparntes  tar;  and  the  resulting  filtrato 
evaporated  till  the  hydrokinone  cryetallises  out.  —  2.  Sulphurous  acid  gaa 
ia  passed  thruu^b  warm  water  eaturuled  with  kinono.  and  havin^^  kinono 
also  suspended  in  it,  till  all  the  kinono  is  dissolved,  and  the  liquid  appears 
colourless^  the  nolutiun  thou  gently  evaporated  to  tbe  crystallisiuir  point; 
and  the  crystals  purified  by  pressure  and  recrystallisation.  —  It  is  not 
necessary  previously  to  remove  the  6uli>lmric  acid  by  carbonate  of  baryta. 
—  A  saturated  aqueous  solution  of  kinone  m:iy  also  be  mixed  with 
aqueous  hydriodic  acid,  and  the  watery  liquid,  after  filtrallou  from  the 
iodine,  evaporated  to  tbe  crystallising  point 

ProperiuM,  Transparent,  colonrlosa,  six-sIded  prisms,  with  oblique 
terminal  faces.  Easily  fusible,  crystoJliMng  on  cooling.  Sublimes  when 
heated,  in  shining  laminee  like  benzoic  acid.  Inodorous;  haa  a  sweetish 
Uuite  ;  neutral  to  vegetable  colours. 
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May  be  regarded  ai  an  alcoUot. 

DecompoRticiu.  1.  Hydrokinoue  suddeuly  heated  above  the  boiling 
point,  is  partially  decomposed,  into  kinone  and  green  kinhydrone,  [NVhuc 
beeontci  of  tbe  excess  of  hydrngrn  ?]  —  2.  Chlorine,  chroniate  of  potash,  sesqui- 
dhloride  of  iron,  or  nitrate  of  silver,  converts  hydrokinone  di-HHolved  in 
wuter  into  gre«n  needles  of  kinhydroue,  with  formation  of  hydrochloric 
acid,  chromic  oxide,  or  protochhfride  of  irou  aud  hydrochlurio  acid,  or 
with  precipitation  i*f  silver.  —  3.  The  aqueous  solution  of  hydrokinone 
imparts  a  satTron-yollow  colour  to  cupric acetate,  and  when  houlodthrows 
down'cnprous  oxide,  kinone  Tolatilising  at  the  same  time.  —  4.  With 
TOL.  XI.  M 
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ammonia  it  immediately  asButnes  a  brown-red  colour,  and  on  sabeequent 
evaporation  leaves  a  brown  mouldy  mass, 

Comhinalions.  Hydrokinono  dissolvee  easily  in  vsaler,  especially 
when  hot. 

Ui/dro9itlp)uiUof  Utidrohinone.  —a,  Bibfjsie. — Sulphurettefl  bydro^n 
gas  paascd  through  a  saturated  aqueous  solution  of  hydrokinone  at  40°, 
produces  very  long  colourless  prisms. 

b.  Setiquibasic.  —  When  a  solution  of  kinone  is  saturated  in  the  cold 
with  sulphuretted  hydro;;en,  small  shining  crystals  immediately  separate 
from  it,  which  dissolve  when  heated  (supposing  the  stream  of  sulphuretted 
bvdmgen  to  be  kejtt  up),  and  on  cooling  soparato  in  transparent  coloarless 
rhombohedrons,  which  resemble  those  of  calcspar,  and  after  pressing 
between  paper,  and  drying  in  vacuo,  are  inodorous  and  permanent  in 
the  air. 


Cry§tal9  a. 

24  C    ., 144 

13  H  13 

S  .„ -     16 

..„     60-76 
....       S-48 
....       6-75     ... 
....     27-01 

Wohlcr. 
....      G*78 

8  0  64 

2C»H«0*,HS 237 

Oyttalt  b, 

36  C  ««. 216 

20  H  „ 20 

2S   32 

12  0   96 

....  10000 

....    59-34    ... 
.„.       5-50    ... 
....      8-79    ... 
....     2637     ... 

WaUler. 
....    68-70 
....       6*51 
....       8*86 
....     26-93 

3C"H»0*»2HS  364 

....  10000     ... 

....  100-00 

Both  kinds  of  crystals,  when  melted  per  «*,  or  moistened  in  contact 
with  the  air,  or  when  their  aqueous  or  alcoholic  solution  is  boiled,  give  oflT 
sulphuretted  hydrogen  and  leave  hydrokinone. 

Hydrokinone  wttk  Acetate  of  Lead.  —A  solution  of  hTdrokinono  in 
warm,  moilerately  concentmte<l  aqueous  acetate  of  leatl,  deposits,  on 
cooling,  oblique  rhombic  prisms,  which  give  olf  5'23  p.  c.  (nearly  3  At.) 
water  over  oiJ  of  vitriol.    (Wubler,  Ann,  Pkarm,  60,  209.) 


Air-dritd  eryttalt. 

20  C  «• 120 

15  II   IS 

2  HbO „ M4 

13  O .„ 104 

C"HH)*,2C*H«PbO*  +  3Aq  ..  463 


■Wbhler. 

25*92     „     26-34 

3'S4     3*10 

48-38    47*33 

22-46    2323 

100-00    100-00 


The  ir|nH)u»  mixture  of  ktmmc  ind  DctitnU  arttate  of  lotd,  TlaU*i  ea  fradaKt 
aJdiiioii  of  aninioiiU.  •  ptie  jpUow  prfdpiute.  wbick  soon  Binlu  togeuwt  Itt  th«  form  of 
a  (nM-grrm  powdrr,  aiiprAniig  iindrr  thp  Blcrotro|i«  to  b«  oonpowd  of  (ruuluccnt 
ipluralei*     la  drying,  It  turiu  browu  uid  glvM  off  aa  odour  of  kinoac. 


Hydrokinone  dia^olvea  Kadily  ia  aUoM  and  in  tUitr,    (Wohler.) 


SLANIC  ACro. 

Melanic  Acid. 
C"H*0''  =  C"H•0^0'. 

PiRiA.     (1839.)      Ann.    Chim.    Phys.    69,281;    aUo    Ann,    /'harm, 

30,  167. 
W0SKBE8SE.VSKT.     J.  pr.  Chen%,  34j  251. 
Laurent.     Compt.  rend.  26,  35. 

MelanMtiure,  Chintmttdurtj  Acide  mfltmique, 

Fonnaiion.  By  tho  action  of  tlie  air  on  kinono,  or  hydrokinone 
dissolved  in  aqaeoua  potash  or  ammoaia  (p.  159),  or  on  an  aqaeouti  Eola- 
tion of  salicylite  of  potash. 

Preparalion.  1.  An  a(|neous  solution  of  kinonc  mixed  with  potash 
and  exposed  to  the  air  till  it  tuma  black,  yielJa  with  hydrochloric  acid 
a  black  mouldy  precipitate,  which  is  to  be  washed  and  dried.  (Woskres- 
sensky.)  —  2.  Moistened  salicylile  of  potash  is  exposed  to  the  air  till  it 
is  blackened  through  and  through,  and  tho  acetate  of  putiuih  formed  at 
the  same  time  is  dissolTcd  out  by  water.     (Piria.) 

Propertia.   Black  tasteless  powder,  reeembling  tamp-black.  (Piria.) 


12  C 

6  0 ..«.. 

...- 72 

40 

....    &806    ... 
....      3-23    ... 
....    3871     ... 

Piris. 
....    5r-24 
....      401 
....     3875 

Woskresseosky. 

56-65 

3-30 

40-05 

cwii^o*. 

121 

...  10000     ... 

....  10000 

10000 

So  according  to  Laurent's  view  {Compi.  rend.  26*  35);  according  to 
C"'H*0';  according  to  Woskresscnaky,  C=*H*0". 


Piria,  it  ia 


Decomposition.  The  acid  burns  without  flumo  and  without  residue. 
(Piria.) 

Comhinatiom.     Insoluble  in  water.     (Piria.) 

The  acid  dissolves  with  eHervescence  in  alkalino  carbonates,  and  is 
precipitated  therefrom  in  its  ori^nnal  stale  by  stronjfor  acids.     (Piria.) 

SUvcr-$alt.  By  digesting  ammonia  with  excess  of  the  acid  and 
mixing  the  filtrate  with  silver-solution,  a  heavy  black  precipitate  is 
obtained.     (Piria.) 


12  c „ 

3  H  « 

oS^:::;::::. 

72    .... 

3    .... 

108     .... 

48     .... 

CWH'AgO* 

231     .... 

...     3117     .« 
...      1-30    ... 
...     4675     ... 

...     2078     ... 

Piria. 
....    27G7 
....       195 
....     4800 
...     22-38 

...  100-00     ... 

....  10000 

The  formula  asiumcd  by  Laarent  doea  not  agree  very  well  with  Piria'a  analfiis. 

The  acid  dissolves  readily  10  alcohol  and  in  ftUtr.     (Piria.) 

M  2 


1^  BLMiAL:  OKTCZS-SIXUCS  O^BHK 


r"H»0»  =  C«^*0*,C»HW. 

WbHLEZ,  J  JUL.  FlarwL  45,  354;  51, 152. 


Form^ttiim  o^d  Prrpcraikm.     1.   InoDe&it^y  pradpiteted  iB  tb* 

eiTKUJlJDe  form,  on  nixizir  ib^  mjimioiis  solutSons  of  kinone  Bad  kydn- 
kiaone.  — 2.  Bv  cc^mbiciiiir  »^i>e<>Q«  khicm?  villi  a  qnanti^  of  kydrogen 
not  sufficient  ior  tLe  forsution  of  bTdrokinone;  e.y.  aqoeoiu  kioone 
mixed  witb  enlpfanric  acid  at  tbe  Dc^mtire  yo^  of  tke  guranio  eircitit; 
kiDone  mixed  •wMh.  eolphanc  add  in  eontact  wi'.h  nnc;  aqueona  eolation 
of  kinone  viib  grAdoal  addixion  of  protocUoride  of  tin  or  protosnli^ata 
of  in»o,  or  ralpbnroas  add,  or  alloxantin,  tiie  Uuer  htxag  eonTectod  into 
alloxan.  —  3.  By  tbe  partial  debydrogenauon  of  aqneou  hydrokinone; 
€.  g.  vben  spongy  pUiinnm  or  animal  cbarcoal  moietened  with  tbo  aota- 
tion  is  expc^ed  to  the  air;  wben  chlorine  gme  is  passed  through  aqueoas 
bjdrokinoDe,  or  ibat  liqiud  is  mixed  witb  nitric  acid,  cbromate  of  potash, 
eeeqaicbloride  of  iron,  or  nitrate  of  silrer.  —  The  mixtures  prepared 
according  to  (2)  or  \3)  with  concentrated  eolations,  assume  for  a  while  a 
black-rea  colour  and  then  become  filled  witb  loo^,  green,  metallic-looking 
prions  of  kinbvdrone:  bat  if  tbe  ^ilntions  are  too  dilute,  the  kinbydrono 
renjains  dissolved  and  is  dec^mposied.  emitting  the  odour  of  kinoife. — 
Tbe  largest  crystals  are  obtained  by  at  once  adding  to  a  saturated 
aqueous  solution  of  kinone  ^or  even  to  its  mother-liquor),  a  quantity  of 
aqueous  sulphurous  acid  just  half  sufficient  for  tbe  formation  of  bydnn 
kinone. 

Proprrtirt,  Very  long  and  thin  green  prisms,  baring  a  metallio 
lustre  (like  the  wings  of  g\»ld-beetK>s  or  colibri,  and  brighter  even  than 
purpurate  of  ammonia),  and  appearing  red-brown  by  transmitted  light 
when  strongly  niagnitied.  Molt^  easily  to  a  brown  liquid,  and  sublimes 
Tiartly  undocom|Hi.>cd  in  grooD  lannn.<e.'  Smells  slightly  like  kinone,  and 
Lu  a  pungent  tustc. 

Wiifaler.         Schnedemaiu. 

24  C      144     ....     6f.05     6h\V2  66*20 

10  11 10      ...       4  S<»     4-64  4-62 

8  (> t'4       ...     L>9  36      .      .     2904  29*18 


C-"*ll'^>*       ,  .    aiH  UHVlHl     10000     10000 

DrrntnpoiifiuHs.     1.   Wlirti  kinhydrono  is  hentetl,  it  sublimes  partir 

miMtsod,    purlly  ctMiyortt.l   into  yellow  kini^ne.  —  2.   When  it  I's 

lb  wattT,  kiiiono  ili>til!i  over,  ;uhl  the  n'maining  dark  red-brovn 

ains,  to^i'tlior  with  h  larg,*  (|u:uiiiiy  of  livdri»kinone,  a   brown 

Nftuates,  pftftly  uu  cuuliug,  )»unl'y  ou  subsequent  iiddition  of 


SULPROBENZENE. 
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—  3.  The  ^reen  solution  of  kinhydrone  in  ammonia  qnickly 
SMOtnes  a  dark  red-brown  colour  on  exposure  to  tlie  air,  aud  lcuve»  d 
browQ  amorphous  mass  when  evaporated. — 4.  Kinhydrono  in  converted 
into  hydrokiuono  by  aqueous  sulphurous  acid,  protochloride  of  tin,  or 
zinc  and  solphurio  acid,  but  not  by  hydrindio  acid  or  teltareitetJ 
hydrogen. — 5.  From  a  solution  of  nitrate  of  silver,  on  addition  of 
ammonia,  the  aqueous  solution  of  kinhydrone  quickly  roduoes  tho 
silver. 

Comhinatioiu.  Kinbydrone  dissolves  sparingly  in  cold  waUr,  but  abnn- 
daottv  and  with  brown-red  oolour  in  hot  water,  separating  Again  as  the 
liquid  cools. 

It  disfiolres,  with  green  oolour,  in  aqueous  ammonia. 

Its  uquoouH  solution  forma  with  acetate  of  leiid^  on  atldition  of 
ammonia,  a  bright  greenish  yellow  precipitate,  quickly  changing  to  dirty 
grey. 

It  dissolves  easily,  with  yellow  or  red  coloor,  in  alcohol  or  *<A<r, 
crystal  lifting  again  in  green  needles  as  the  liquid  evaporates.     (Wohler.) 


Sulp?60-nud€U»  C"H»(80»). 

Sulphobenzene. 
C»H»SO>  =  C»H'(SO«). 


MiTscBERLiCH.   (1834.)  Pw^g.  31,  C28, 
H.  Gehicke.    Ann.  Pkarm.  98,  389. 

i 

SulfobenzJd,  Sulfifunt. 

Formation  and  Preparation.  Produced  by  trentinjj  benzene  witli 
anhydrous  sulphuric  acid  or  fuming  oil  of  vitriol  (p.  18.1),  and  scpariilea 
in  the  crystalline  form  when  the  mixture  is  diluted  with  a  large  quantity 
of  water  ;  it  is  then  to  bo  wnbhod  on  the  filter  with  wutor,  dissolved  iu 
ether,  left  to  crystallise  from  the  filtrate,  and  the  crystals  purified  by 
distillation.    (Milscherlich.) 

Propti-tia.  Crystalline;  melts  at  100^  to  n  tranpparent,  cnlourleM 
liquid.     Boils  between  atiU""  aud  440".     Inodorous.     (Milscherlich.) 

Mitscberlich. 

12C.„.. 72    ....     66-55    66-42 

a  H  .. 5     ....       4*59     4-5& 

8   ....»„ M 16     ....     14-68     14-57 

2  O  M.     16     ....     14  18     M-46 

C^H'SO*  ..„ - 109     ....  100-00    100-00 

GfricVe  doohlei  the  ronntila  of  thU  compound,  writing  it  in  the  form  of  an  organic 
raJical.  ri^Hts^  \  °^  «co\mt  of  iU  ticliaviour  with  fuming  mtric  add 
(p.  166).   GcrUardtwriteathcfonnuU:  ^      c"ll»J*     "  this  «««  the  tnie  fonoQls, 


ve5ZE3rz  r  sifLno-yiTcurs 


DeoamptmUma,     1.  CkAunam  waA 
UedwHkH,  the 

—  «. 

«r 

b  aMCiOaA  fitMi  dfeMe  altt  whibovt 

wilk  Ml  «r  vilri*!.  k  fiwoN  » 

k  waUr.    (lli«id>«H;cb.)  — T.  4.  Heated  «xtk 

A  MMlM  from  which  wsUr  Uinvs  4ova  a  relWv  _ 

bj  hot  ftleobol  toto  nitrotuIpkeUnzent^  ^  '  ukuu  /  vUck  < 

9aiili»kronipkoba*vrt%ejpj^y^^^^  >  tbe  greater  pftrt  ofwl 

aa&nlTed.    The  kttcr  compoond  u  prudaced  in  wkvA  _ 
bj  Mtisf  vpOB  falpbobenzene  vith  a  mixture  of  ■dearie 


■Irij— lilinbiiiwar.   C"XH«SO«.    mmI  kb    wtrowlfhrt 


C9iit5ma/i«ii«.     SmJpbobcniCDC  dissolrcs  but  TC^  ^  ^  _ 

It  diMolTM  !■  flomewfaat  coocentnited  acid«,  VM  iipff«eK|kstaled 

from  br  wmt«r.  —  It  is  iiuolable  ia  a<)aeoiia  alk»lii. 

It  OtasolvM  in  <Ueohol  aod  etAer  and  ciyittilliwfi  from  tW 

(MiCKberiicb.) 


Yellow  Sulpho-hydrokinone. 
C"H'SO*  =  C»H»(SO'),HK)'l 

WoBLEB.  (1845.)    ^nn.  PhamL  51,  158;  69,  i$5. 


Ad    aloobolie   Bolation   of   kinone   ia   satarated    witb    sulpborHtfd 
tiydrogvii,  whicb  firat  coloura  it  dark  brown  and  afterwards  light  TtUov 
Mid  the  li«{uid,  after  filtfaiion  from  the  slender  eulpbtir-cryitals,  w  is 
ponil«d  in  vacao : 

[P«rh»pf  tbiu :  C»H*0<  +  3HS  «  C^H'S^O*  +  £S] 

If  a  nearly  boiling  aqoeout  lolution  of  kinone  is  osed,  the  predpitatai 
aiitpbur  reraainj  mixed  with  the  prodactf  and  appears  on  the  filter,  ate 
wathtnx  and  drying,  oi  a  pale  yellow  powder,  which  turns  preen  on  txpo- 
ioretotbe  air,  ami  lolidifies  after  fcuion  into  a  brown  amorphotumasiL  — 
2.  Solphurvtted  hydrogen  ia  passed  into  brown  sulpbo-hydrokinooe  »w- 
ponded  io  water  at  60  or  dissolved  in  alcohol,  till  thesubbUuicv  is  eutuvly 
COBTert«d,  witb  prccipiution  of  eulphar,  into  a  pale  yellow  powder; 

[Perh«pttba<:  C^H^yO*  +  US  »  C'-'U'SO'  +  28,] 


1 


aSOWN  IUU>HO-iIYDnOKrN( 
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lb  «M«,  talphnr  romftiiis  fiiixf^<l  willi  tlin  iiroduct.  —  .1.  Kinons, 
imnienecl  lit  bihyrlroiulpbato  of  uinmoiiia,  Utrm»,  with  ovoluLioti  uf 
heftt,  a  ycrlluw  iiiom,  fruiii  wIkmo  rrj<l4Jiih-velluw  aulnUun  iu  wuUr 
proviuUHlv  (rt'cA  (nun  uir  t>y  Itoilin^,  tiy^lriK-hlorio  nciil  |>roci|iilut«ii  tho 
eompotitid  in  yrllowiHli  wluto  fljikcM.  —  4.  hulpbarttl«d  liydrugon  in 
jiiMnH  iliruiigli  WiiUr  in  whicli  kiiili^druno  in  iiUji|i«ii<1o(1  : 

Propared  by  (2) :  Yulluwiith  cryatiilliiio  iiiam,  whicb  molU  wiUi  pur* 
tial  dccfrnponitiOQ  al  100".  In  tbo  lUculiulio  Aolutiun  it  ban  a  diiagroeably 
barHb  and  hopatio  taitc. 


24  C   

14  H 

2t  

SO  

C"H»HW)*. 


144 
14 

64 

SM 


Wtfbltfr  (2). 

&0-69 M-&3 

ft'fiS     4-9ft 

12&9    12-&4 

2ft-20    2b'«R 


lOO'OO    100*00 


U  U  C»n«S>04,  wbicb  MTtaloIr 


hHUr  with  Um 


I  Am 

I  DeeompoiiiUmt.     1.  Yellow  luiniydroklnono  bumi  witb  lb«  odour  of 

•ulpburoiia  acid,— -2.  lU  anuooua  aolution  donnniu  on  ovA|H>mtiun,  a 
l^reoo  iulpburuUo'l  couipouiKi,  and  rclaini*  bydrokinono  in  ■olutioii. — 
d.  Iu  aqiiooun  Moluliim  foriiiN,  with  a  irornparativrly  Rniiill  r|(mnlity  of 
cblorino  ur  iicH<|iii<blorida  of  iron,  u  ligbt  bruvrii  prrctpitalu,  tu  wbicb  u 
Inrgvr  qaantity  of  cbbirinit  itninrtii  a  yellowtali  ml  cnloiir,  VnAmMiy  % 
DiiBturn  of  ftiil|ibur'  and  rbloiinv-cunipoundii.  —  4.  Whou  iinriioruud  in  un 
a'picoHN  iioliit)t»n  nf  Uinuiin,  it  in  ri.'iMjlvod  into  brown  nulphu-bydluki- 
Done,  bydriikiiioiio  and  kinliydroiio.     [rorhapii  in  tbi«  way  : 

2c»ir»o*  +  ac"H*o*  -  chwo*  +  c"h«o«  +  c»'uwc^,i 

Comhinalionf.    Ditwdwa  iiiiaringly  in  cold,  mori  abundantly  in  bot 

waUr,  wbicb  Ibon  beeomu«  iiiillty  on  couiing. 

It  furma  a  wbit«  prociptUto  wiib  neulml  aedaU  of  tmd, 

iJiNAulvei    readily    in  acetic  arid,  aUfJiof,  and  Hhtr  fumiintf  rodiliiih 

yellow  Mdution«,  and  rcniaini  in  tbo  fonu  of  an  atoorpboui  roaiduo  wlicu 

the  tolvenu  ovaponto.  (WdbUr.) 


Brown  Sulpho-hydrokinone. 

C"li*S'0*  =  C"il*(BU')'JLl'.  I 

(IR45.)    Ann,  Piutrm,  5\,  \5t\  00,  200. 

Formation  and  Ptfpnmtiim.  fiqlpburotlod  hyilropon  guM  If  plM»J 
Into  BD  oxe«iii  of  <vt1d  ii4|u<Twu«  Moluiion  of  kiiiont^,  and  tbo  prtdpltfttid 
red-brown  or  binok  brown  mixture  f»f  kinbvdroim  und  brown  t»nUby- 
drukinone  treated  witb  a  ■moll  qaantity  of  Jrobol  tAt  cxtmet  tlie  laltor 


tbo  fonn«r  romftioing  for  tbe  moat  part  undisautred;    [(^"ll'O'-t-ZllS- 


166  UENZKNE  ;    SULPHO-NUCLEUS  C'-H»(SO^). 
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tbe  body  should  be  ruolved  by  potuh  into  bcoiene  and  lulphophetuite  of  potufat 
■ccording  to  the  equation : 

*^  "c^U*}   +  '^"^  =■  C»»H»KS>0«  +  C»H«i 

bat  no  such  reaction  UkcB  place,  even  when  tho  compound  is  heated  to  ISO°  in  ■  aetled 
tube  niih  alcoholic  potash  for  several  hours.     (Gericke.) 

Decompositions,  1.  Chlorine  and  bromiue  decompose  eulpbobeoieno 
wbcD  boated  wilb  it,  llio  former  producing  bydrocblorale  of  terchloro- 
benzene.  —  2.  Sulpbobcnzene  detoriatea  when  thrown  upon  nitre  or 
chlorate  of  potifib  honted  conjtiderably  above  the  melting  point,  but  may 
be  distilled  from  thctio  hu.\ia  without  decoiiipoijition.  —  3.  Wben  heated 
with  oil  of  vitriol,  it  forms  a  peculiar  acid,  whose  baryta-s^lt  10  soluble 
in  water.  (Mitsoherlich.) — IT,  4.  Heated  with  fuming  uitric  a<^id,  it 
forms  a  solution  from  which  water  throws  down  a  yellow  product,  eepo- 

rabia  by  hot  alcohol  into  nitrosulphohenzene^  ^,j "  ijjcqi  \  which  difisoKes, 

^iii\.hiiutro9tilphohcnzi7ie,Q^^-^-u^(\i  f  the  greater  part  of  which  remains 

undissolved.  The  latter  compound  is  pruiluced  in  much  greater  quantity 
by  acting  upon  sulphobenzcne  with  a  mixture  of  sulphuric  and  nitric 
acids.  (Gericke.)  [Goricke's  binitrosulphobenzene  might,  however,  be  regarded  u 
t)itn)5u)|ihnbKnacne,  C^XH^SO^  and  his  nitrosulphobenxeno  as  a  compoiuid  of 
C"XH*SO'^  with  sulphobenicnc  C»-'H»SO=].  % 

Combinations,    Sulphobenzere  diasolvce  but  very  sparingly  in  wof^r* 
It  diasolvea  in  somewhat  concentrated  acide,  and  is  precipitated  there- 
from bv  water.  —  It  19  insoluble  in  aqueous  alkalis. 

It  dissolves  in  alcohol  and  etkey  and  crystallises  from  the  solutions. 
(Mitscherlich.) 


Yellow  Sulpho-hydrokinone. 

C'lrSO*  =  C"H»(S0').H'O'? 

WoHLER.   (1845.)    ^«n.  PAffm.  51,  158;  C9,  295. 

An  alcoholic  solntion  of  kinonc  is  saturnted  with  sulphuretted 
hydrogen,  which  first  colours  it  dark  brown  and  afterwards  light  yellow: 
and  the  liquid,  after  filtration  from  the  slender  sulphur- crystal  a,  is  otw 
poruted  in  vacuo ; 

[Perhipi  thm :  C"H*0^  +  3US  =  C"n*S«0*  +  28J. 

If  a  nearly  boiling  aqueous  solution  of  kinone  is  need,  the  precipitated 
sulphur  remains  mixed  with  the  product,  and  appears  on  tbe  lilicr.  aflet 
washing  and  drying,  as  a  pule  yellow  powder,  which  turns  green  on  expo- 
sure to  the  air,  and  solidifies  nftpr  fuAion  into  a  brown  amorphous  msM.  — 
2.  Sulphuretted  hydrtj^^en  is  passetl  into  brown  sulpho-hydrokinone  *o»- 
peuded  in  water  at  flO  ur  dissolved  in  alcohol,  till  thesubstanooiseutiwiT 
converted,  with  prccipilatiou  of  sulphur,  into  a  pale  ycUow  powder* 

[Perhipslbus:  C'=H*S*0*  +  US  -  C'^H^SO*  +  2S.] 
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B  tliiB  case,  sulphur  remains  mixeU  with  tlio  product.  —  3.  Kiuone, 
immersed  in  bihydrosulphate  of  ammonia,  forms,  with  evolution  of 
heat,   a  yellow  umss,    frum   whose    rcddibh-yellow   aoliitiou    in    water 


»]y  freed  from  air  by  boiling,  Lydrochloric  acid  prei'ipitatefl  the 
compound    id   yellowish   white   flakes.  —  4.    Sulphuretted  hydrogen    is 


previous] 
compouni 
pa«Bed  through  water  in  which  kJnhydrone  is  suspended 

[PerbipstUoBt  C='H«0«  +  4HS  -  2C«U?ao*  +  2S]. 

Prepared  by  (2) :  Yellowish  crysUiUine  mass,  which  molts  with  par- 
tial decomposition  at  100°.  In  the  alcoholic  solution  it  has  a  disagreeably 
harsh  and  hepatic  taste. 


24  C   .„„ 

144 

....     56-69     . 
....       5-52    .. 
....     12-59     . 
....     25-20     . 

WtfMer  (2). 
56*53 

14H„..„ 

2S 

8  0  

14 

.« 32 

64 

4-95 

12-54 

25*98 

C«H"S!My....... 

254 

....  100-00     .. 

100*00 

According  to  WoMer,  It  is  C'^H'S'O^,  which  certainty  tgna  better  with  the 
b7drogrn-dct«rmiiuition. 

Decompositiom,  1.  Yellow  sulfhydrokinono  burns  with  the  odour  of 
sulphurous  acid.  —  2.  Its  aqueous  solution  depoaita  on  evaporation,  a 
green  sulphuretted  compound,  uod  rotitiris  hydrokinouo  in  tiulution. — 
3.  Its  aqueous  solution  forms,  with  a  comparatively  umall  quantity  of 
chlorine  or  seequichloride  of  iron,  a  li^ht  brown  precipitate,  to  which  a 
larger  quantity  of  chlorine  imparts  a  yellowieb  red  colour.  Probably  a 
mixture  of  sulphur-  and  chlurine-comp^junds,  —  4.  Wheti  immersed  in  an 
afjueous  solution  of  ktnune,  it  is  resolved  into  brown  sulpho-hydroki- 
none,  bydrokinone  and  kiuhydruue.     [Perhaps  in  this  way  : 

2C"H'S0*  +  2C"H*0*  =  C'H'S'O*  +  C'-H»0'  +  C-nP'O*.] 

Comhination$.  Dissolves  sparingly  in  cold,  more  abundantly  in  hot 
watei*,  which  then  becomes  millcy  on  cooling. 

It  fonus  a  white  precipitate  with  neutral  acelaU  of  had. 

Dissolves  readily  in  acetic  acid,  aUo/ioi,  and  dJi^r  forming  reddish 
yellow  solutions,  and  remains  in  the  form  of  an  amorphous  residue  when 
the  solvents  evaporate,  (Wohler.) 


1 


Brown  Sulpbo-hydrokinone. 
C"H«S'0*  =  C"I1XS0»)',U'.  I 


Wohler.  (1845.)   Ann.  Pharm.  51,  157;  69,  295. 

^oy-mation  and  Prrparation.  Sulphuretted  hydrogen  gas  is  passed 
into  an  excess  of  cold  aqueous  solution  of  kinone,  and  the  precipiratod 
red-brown  or  black-browu  nii.Klure  fif  kinhydroue  and  brown  sullhy- 
drokinone  treated  with  a  small  quantity  of  alcohol  to  extract  the  latter 
the  former  remaining  for  the  moat  part  undissolved;    [C'=H*0*  +  2HS« 
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By  evaporation  of  tbe  alcoholic  eolation:  Shining^  tranelacent,  amoi 
phous  maaa;  by  procipitation:  Dark  brown  amnrpboua  powJer,  Inofioroi 
and  t&Btelese,  but  euaily  fusible. 

WChler. 

12  C  „ 72     ....    50*71     61-66 

6  U  6     ....      4-23 

SS  32     ....     22*53    2274 

4  O 32     .™     22-53 

CHH^S^O 142     ....  100*00 

According  to  Wbhler,  it  u  C«U>S=0*. 

BaroSt  with  evolution  of  enlpbiirous  acid. 
Disaolvoa    very  readily   in   alcohol,   forming  a  deep   yellowish    red 
eolation. 


Bromocarbolic  Acid. 
C'»BrH»0»   =   C»BrH»,0*. 

CAnouRs,    (1845.)    N,  Ann,  Chim.  Phys.  13,  102. 

Obtained  by  distilling  a  mixture  of  bromosalicylio  acid,  fine  and  and 
a  Antall  quantity  of  baryta,  and  redistilling  the  distillate  over  oand  mad 
baryta. 

Colourless  liquid. 

Cthourt. 

12  C 72     ....     41*61     ....     43-30 

Br BO     ....     46-24     ....     44-85 

5  H  .„ S     ....      ao«    ..«      3-57 

2  O 16     ....      0-25    ....      8-28 

C»'BrU»0« 173     ...  10000     ....   lOOOO 

Ai  tbe  bromomlicylin  idd  vted  in  the  prvpkrmtion  wu  tomewhAt  cootuninatM]  witk 
Mlicylic  Bcid,  tlir  Hcid  aimlywd  eoatained  kUo  a  ocrtain  quaiititj  of  carbolic  acid; 
too  much  C  and  H.    (Coboun.) 


Snmine^ucUui  C"Br*H* 

Bibromooarbolio  Acid. 
C»BHH'0*  =  C"Br*H',0». 

CaBocrs.     (1845.)    y,  Ann.  Chinu  Phys.  \3,  103. 
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Prepar<>d  like  bromocnrbolic  aciJ.  exceptiug  that  bibromosalicylio  acid 
is  used,  and  distilled  three  times  nvor  Band  and  baryta. 
Oil,  which  cr/fitallisoa  oo  cooling.     (Cahoura.) 


Bromine-nuclev4  C^^Br"!!". 

Terbromobenzene.    C"Br*H». 

MiTSonEHLTcn.     (1835.)    Pogf;.  35,374. 
LxfiSAioNB.     J?ev.  icient.  5,  360. 

TVi^ntrnfume,  tJromlmtiH,  BrowbenxinUf.     \_Funim.'] 

Ptrparation.  I.  Hydrobromate  of  terbromobenzene  is  distilled  with 
hydrate  of  lime  or  baryta.  (Mitficherlich.) — -2.  The  same  compound  ia 
boiled  with  alcoholic  potash  ;  the  oil  which  is  precipitateti  from  the 
sulution  by  water,  dinsoLred  in  ether;  the  solution  evaporated;  the  residua 
cooled;  and  the  resalting  mass  of  needles  presBod  between  paper,  and  puri- 
fied by  recrystallisation  from  ether.     (Laamigne.) 

Propertifs.  Oil  having  a  powerful  odour.  (Mitscherlich.)  Silky 
aeedlee,  rery  fusible  and  distilling  without  decomposition.     (Lasttaigae.) 

Laasaigne. 

13  C  _......     72    ....     22-86    25-92 

3  Br 240    ....     7619 

3  H  3    ....      0-95    105 

CWBHH* 315     ....  100  00 

Not  decomposed  by  distillation  over  hydrato  of  lime.    (MitacherHch.) 
Very  easily  soluble  in  alcohol  and  in  ether.     (Lassaigne.) 


Hydrobromate  of  Terbromobenzene. 
C"Br*H*  =  C"Br*H»,H»Br». 


MiTScnERLiCH.     (1835.)     Pogg.  35,  374.  ^ 

La^saiqnb.     Uev.  scienL  6,  3{i0. 

ffifdrobrom-Ttiltron^un^^  Brombenxin,  Bromvre  de  Benrint. 

Preparation.  A  mixture  of  benxene  and  bromine  exposed  to  sunshine 
forms  a  solid  compound.  (Mitscherlich.)  The  powder  thus  produced  in 
the  course  of  1 4  days  by  exposure  to  the  winter  bud,  Is  freed  from  fureign 
matters  by  boiling  with  ether.     (Lassaigne.) 

Properties,  White  inodorous  and  tasteless  powder,  which  sppamtes 
from  its  ethereal  solution  by  evaporation,  in  microscopic  oblique  rhombic 
prisms,  and  after  fusion,  solidifies  in  ramifications  made  up  of  rhombs  set, 
ODO  upon  the  other.     (Lassaigne.)  -^ 


b««oBM  fltnaglj  JBitii,  mm  «f  iiliiiiiwii  acid,  mad  soliaifieB  on 
eooUi^  is  a  Wan  mbh^  niek  aart  be  WM  vilk  w«ltr  sDd  ftmnoata; 
the  aoKti—  t»  ■■la  MWilj  ttaend  htm  •  i—fl  iMMtilj  vi  brown  natter 
and  deooopoMd  hj  hjJmiblMW  and;  la^  iW  tkid:  oreeipitate  washed 
on  a  6Her.  (LancaL)— 1.  TiiWi—iwilMjfM  acM  m  diatillad  two  w 
three  times  witb  iae  aaad  ib4  a  ^nO  ^MiHftkj  of  bairtik  (Caboiia) 
— \>hco  iDdigo  »  ^troMf  Mti  fcy  >wmm^mw  mJ  ita  |  i  liai  t  whwqwmUj  diitiihJ, 
brotnindoptme  »  oteiBBl,  Mfdhcr  «iA  •  ■alB»(»hc  tifmwiid  by  potuh)  of  bf«* 
aiindattnite  (irrbroaMafibn:  Ji|^faMi»)  «yiA  famm  vmr,  mad  Wooundoplciilo  nH 


Propertiet.  CrystaUbea  htHmm  or  MbliBaftioD,  or  from  solatioaa 
ID  delicate  wbite  needles.  Rifat  rWBbiepruBW,!iaTiog  the  acute  Utenl 
otlges  truncated ;  I  :  m  =  1 16^;  a  :  a  =  58''  and  128".  Maj  be  distilled 
without  docompoaitjon.    SmelU  like  tercUorocarbolic  aoid.     (Laareat) 


12  C „    72 

5  Br    ».^  S40 

S   *^ 1  [-         nil-  *l 

to 16 

C"BHIIH)"  331 


Luutxie.  Cahottft. 

Jl-M 2235    ....  22-65 

73-16    7140    .^  71-60 

ihSS 0-M    ^      119 

4-n    511     --      4-36 


100*00 10000 


100*00 


I 


When  boUcd  with  oitrio  acid,  it  forma  at  first  a  reddiah  reain,  which 
tdnally  dteappriirt,  aitd  od  evaporatioii,  cryctaU  of  piorio  add  an 
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The  TerhromocarhoJaies  or  Bromopkenisatfs,  when  bented  to  redness, 
generally  leave  a  metallic  bromide  and  give  off  terbromooarbolic  acid  [?3< 

The  Ammonia-xali  crystalliaes  in  needles. 

lia  solution  forme  with  coacontrat«d  chloride  of  £a7>tum  or  chloride 
of  strontium,  a  precipitate  composed  of  needles;  with  neutral  acHaie  of 
Uad,  a  white  precipitate;  with  citprie  acctiitc,  a  red-brown  precipitate 
soluble  in  alcohol;  and  with  nitrate  of  <ri/irr,  an  orange-yellow  precipitate. 

The  acid  dissolvea  In  alcohol,  bat  somewhat  less  than  terchlorocarbotic 
acid.     (Laurent.) 

SubHance  itomtrie  with  Terbromocttrbolic  aciti. 

A  coDceiitrated  aqueous  solution  of  salicy Utc  of  potuh  mixed  with  a  small  quantity 
of  potash  and  then  with  a  lari^  quantity  of  bromine,  becomes  heated  and  decolorised, 
preh  otTc&rhonic  acid,  aod  sAon  deiKusiCA  a  ttertucs-brown  subitance,  which  is  in»oluble 
in  water,  aromoQia,  cold  potash,  and  alcohol,  but  dissoh-es  with  extreme  facility  ia 
ether  ;  it  rontaios,  after  washing  and  dryin^r,  22*19  p.  c.  C,  718  Br  uid  088  H  ;  and, 
when  heated,  gives  off  white  Tapoun,  which  condeose  into  delicate  white  needles  of 
terbrouocarboUc  acid.     (CahourSj     N.  Ann,  CAim.  Phy*.  13,  43.) 


b 


f .     Oxyhr<mine-nucletM  C^'BHHK)*- 

Bromanilic  Acid. 

C"BrH»0«  =  C"Br«H«0',0*. 


Stenhodse.     rhU.  Mag.  J.  [4],  8,  39, 

When  bromanil  is  thrown  into  hot  potash-Icy,  it  immediately  dissolve^ 
forming  a  deep  irnrple  eolution  which  qaickly  dcpoeita  brownieh  red 
needles  of  bromanilateof  potash;  atid  on  adding  sulphuric  or  hydrochloric 
acid  to  an  aqueous  solution  of  this  Halt,  or  to  a  eoluLiun  of  bromanil  ia  hot 
potai<h-ley,  the  purple  colour  immediately  ditiappoarij,  and  Iromanilic  acid 
IS  gradually  deposited,  in  beautiful^  shining,  reddish  crystaltino  scales, 
becoming  bronze-coloured  when  dry.  —  The  acid  appears  also  to  be  formed 
by  slow  digestion  of  bromanil  in  water 

And,  Stenhooss. 

12  C   ....„ n  ....  2416 

2  Br 160  ..„  53  69     63-91 

2  H   2  ....       0-69 

8  O  64  ....  21-46 

C"BrH'0" 298     ....  100  00 


Po/OfA-H//. 

S  teahouse. 

12  C - „ 72-0     . 

..     18-35 

2  Br 160*0    . 

..    40-77     .« 40-87 

2H    ..«„ „ 2-0    . 

0-51 

2K    „ — 78-4     . 

..     19-98     .. 

19-78 

10  0 „ 800     . 

..     20-39 

C"B»»K20*+2Aq     392  4     . 

.  10000 

The  potash-salt  dissolves  readily  in  water,  but  is  nesrly  icsolable  in 
alcohol. 


»s 


C"*W- 


Bnanormu   PJUL  JTa^. /.  [4],  8, 3a. 


amd  FreparaUotL  Picric  add  m  ^gaita  J  witfc 
for  aerenl  houa  in  aa  appaiatm  in  which  thsooadBDOTd  rapoan 
caa  flov  back  again,  the  bromine  beinr  also  h  placed  aa  it  avapoiatML 
Bmnaail  ii  then  prodnced  together  with  bronoperia  and  hjdrabronio 


2C»X>H>0>  +  28Br  ->  C«BrK>«  -i-  eCXBt*  +  (BBr. 


The  wmaM  tguaititj  oi  gM  CfolTed,  inenaHBg  lumwLal  towavdt  the  ad  of  th«  i 
tioa,  ttmCnns  no  eubonie  add,  bat  marirfi  nhwij  of  wtrogOB  awl  its  oiridaib 
pwtkofarly  mtrie  oxide,  probably  fisraed  by  deoo^oadoa  of  the  broBopicria.— 
On  diatilling  the  prodoet,  bromopierin  piwei  oTcr,  and  bromanil  lamaiu 
tcffcther  with  nodecompoeed  picric  acid.  On  diissolTiDg  oat  the  latter 
with  hot  water,  the  bromanil  remains  in  yeUowiah  fed  erystaUiaa  aoalet 
contaminated  with  a  small  qaantity  of  a  reddish  resinons  snbstaoee^  from 
which  the  bromanil  may  be  freed  by  reciystalliaation  from  aloohoL 

Propertie$,    Oolden-yellow  crystalline  acales,   which  neh  lata  a 
brownish  liquid  when  heated,  and  snblime  in  solpbur^yellow  erystala. 


12  C  72  ...  16-98  1716 

4  Br „.... 320  ««  75-47  75-73 

4  0 32  ....  7-55  7-U 

C«BtH>*     424  ..«  160-00  10000 


Bromanil  is  oonverted  by  salphnrons  acid  into  bromhTdraniL 
It  is  doarly  insolable  in  wa/fr,  slightly  soloble  in  ooid|  bat  tolerably 
soluble  in  hot  alcohol  and  Hker,    (Stenhoose.) 


BromhydraniL 
C"Bt*HH>*  =  (?>Bi*0»,H*0«, 

SraiinousE.     PhU,  Mag.  J,  [4],  8,  39. 

When  Biiltihnrous  acid  gas  ia  passed  through  hot  alcohol  containing 
of  bromanil,  the  latter  gradually  dissolves,  forming  a  coWurlaH 
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solution,  which  when  suiHcienlly  conoentrated,  depoeita  bromhydranil  in 
colourlesa  crystaU  having  a  mot ber-of* pearl  lustre.  Tho  compound  is 
also  formed  by  boiling  bromanil  in  aqueous  sulphurous  acid,  but  very 
Blowly,  because  both  bromanil  and  bromhydranil  are  nearly  insoluble  in 
water. 

Bromhydranil,  when  heated,  melts  and  readily  flablimes,  forming  soft 
colourless  scales. 


ft 


Stenhoai«. 

12  C  72     ....     16-90     17-14 

4Br.M.M..«.«M S20     ...     75*12 

2  H 2     ....       0-47     ........       0-55 

4  O  82     ....       7-51 

C^BHHK)*. 496    ....  lOO-OO 


Bronihydrauil  is  nearly  insoluble  in  water,  but  dissolves  abundantly 
In  ako/iol  and  fffter.  From  its  concentrated  alcoholic  solution,  it  is  pre-. 
eipitAted  by  water  in  the  form  of  a  wbito  crystalline  powder. 
(St^nhouse.)  f . 


Chlorine-nucleus  C'»CIH». 

Chlorobenzene  or  Chloride  of  Phenyl. 
C»h:IH»  =  C»»H^CL 

LArRENT&  GBiinARDf.   (1849.)     Compt.  (Mm.  1849,  429:  ab^tr.  Ann, 

Pharm.  75,  79. 
WiLLiAUSON  &  ScBUGBAM.      Chhn.  Soc.  Qu.  J.  7,  238;  Proc.  Boy.  Soc. 
7,18. 

Chior/vne,  CAtorpAenyt. 

Formation  and  Prrparaium.  By  decomposing  carbolic  acid  with 
pentiichloride  of  phosphorus,  washing  the  rcsultiug  heavy  oil  with  water 
and  potash,  and  rectifying.  (Laurent  &  Gerhardt.)  —  ^,  When  2  At 
pentacbloride  of  phosphorus  are  added  by  small  portions  to  5  At.  carholio 
acid,  a  violent  action  takes  place  at  first,  great  heat  being  developed  and 
faydroebloric  acid  evolved :  but  this  action  Koon  ceases  and  it  becomes 
necessary  to  heat  the  mixture.  If  it  be  then  distilled  upwards  till  it  has 
nearly  ceased  to  give  off  hydrochloric  acid,  and  the  distillate  auh^quently 
collected,  about  \  of  the  whole  distils  ovur  below  24U',  uud  the  tempe- 
rature then  rapidly  rises  above  the  range  of  the  mercurial  thermometer. 
The  distillate  collected  below  240"^  is  a  limpid  colourless  liuuid,  wbioU 
when  washed  with  hot  water  and  subsequently  with  potasn,  yields  a' 
thick  oil  which  settles  to  the  bottnm  of  the  vessel;  ana  on  aubmittiug 
this  oil  to  frnclionul  di^'itillntiou,  cuUecting  apart  the  |K>rtion  whtclt  passes 
over  at  136"  to  138",  chloride  of  phenyl  is  obtiiined,  nearly  pure  but  in 
email  quantity.  The  brown  liquid  w  hich  distils  above  the  range  of  iho 
therinoniuter  is  phospbiite  nT  jihenyl.  and  constitutes  by  far  the  largest 
portion  of  the  product.     When  an  exceiis  of  chloride  of  phosphorus  is 


174  BENZENE:    CHLOBINK-NL'CLEUS  C'=Cm*. 

used  iu  the  preparation,  the  qaantUy  of  chloride  of  phenyl  obtained 
appears  to  be  etill  gmaller  than  with  the  above  proportions.  (Wilhanwon  k 
Scrugham.)^. 

Propfrtujt.  Heavy  oil,  which,  after  washing  with  water  and  potash, 
and  subsequent  rectification,  is  destitute  of  odoar.  (Laurent  A^Gerhardl.| 
Coloorleas,  mobile  liquid,  having  a  fragrant  odour.  Boils  at  136^  (W.  AS.) 

Laarent  &  Gerhardt.  Sonisliua. 

12  C «-M..     72-0     ....     64*06     ...     67*2     66-58 

CI   „„ 3V4     .„.     31-49  3083 

5H &-0     ....        4-45     ...        5-2     4-93 

C'CIK'  112-4     ...  100-00  102  34 

[The  prwluct  exBtnined  by  Laurent  it,  Gerhardt  wu  probably  impure.] 

DfCompotUions,  Distils  at  a  somewhat  high  temperature,  for  the 
moat  part  undecomposed.  By  water,  and  more  quickly  by  aqueous 
potash  it  is  converted  into  carbolic  acid :  C"CIH*  +  KO  +  HO 
=  C'H'O*   +    KCL     (Laurent  &  Gcrhardt) 


%  ConJu^aUd  Compounds  qf  CMorobenaene, 


Sulphite  of  Chlorobenzene. 

C"CIH»S»0«  =  C"C1H»,2S0'.  t 
Qerbxkdt  &  Chakcbl.     Compt.  rend.  85,  690. 
Chl^ntrt  pMnjfi-wifurturt  Ckhrvrt  dt  nifophtnylt. 


Obtained  by  distilling  a  enlphobentolate  with  ozychloride  of  pho** 
phorus.  Benzene  is  gently  heated  with  an  equal  volume  of  oil  of  vitriol  till 
It  is  completely  dissolved,  and  a  homogeneous  red  liquid  obtained.  Water 
ia  then  added;  the  liquid  saturated  with  chalk;  the  filtered  solution  of 
amlpbobenzolate  of  lime  mixed  with  a  quantity  of  carbonate  of  soda  just 
■uflicient  to  precipitate  all  the  lime;  and  the  resulting  aolution  of  snlphtH 
benzolate  of  soda  filtered  and  evaporated  to  dryness.  The  soda^salt,  after 
having  been  heated  for  some  timo  in  a  stove  to  about  150^  is  introduced 
into  a  tubulated  retort,  and  mixed  with  oxychloride  of  phosphorus  to  the 
OOluistcnccof  athick  paste,  the  materials  being  introduced  in  alternate  small 
portions,  because  the  action  begins  even  at  ordinary  tomf^eratures  and  ia 
attended  with  cousiderublo  evolution  of  heat.  The  mixture  ia  then  dia- 
tilled  as  long  as  any  oily  liquid  pusaes  over,  and  the  product  rectified,  the 
lost  ]K)rtion8  which  distil  over  at  ^5 1°,  after  the  thermometer  has  become 
stationary,  being  collected  apart  as  the  pure  product.  Tbe  porttoo  whie^ 
dutiU  over  belixr  2^4*  conUini  ■  cnnKidcrmble  qoantity  of  talphlie  of  cblarobeiu»t 
earned  over  with  tbe  riponri  of  oxychloride  uF  pboiphurui.  and  may  be  used  for  tlw 
prt|Wition  of  ittlpbite  of  aniidubenxcnc.  Sulpliobcnsolftte  of  iodii  if  better  uiAptcd 
than  the  liiue-talt  for  Uie  prepaMiion  of  lulpbitfl  of  chlorobeaiene,  becaitM  it  li 
mora  riftdily  acted  upon  bj  the  ozychloride  of  pboipfaorui. 


fLPIIOBENZOLIC  ACID. 

Colonrleas,  strongly  refractiiij  oil,  of  up.  gr.  1-378  at  23".  Fnmca 
eligtitly  in  the  air.  Has  a  rather  powerful  odour  reiembUng  that  of 
bitter  olraoads.     Boils  coiutantly  at  254\ 


12  C 

Catctilation, 
72*0     

.     40-82 

5  H «... 

50    „.... 

2*83 

CI   „.. 

„« 35*4    „ 

....     20*07 

2  8 

32*0 

1B*]4 

4  0 

M-n 

ift'iJ 

C«CIH»8»0< 

176*4     

....  100  00 

Mifcht  also  be  regarded  as  C"C11P(S0^»  H»  or  u  chloride  of  »ulphobcnxenc 


This  comT)oand  is  bat  little  acted  upon  by  water,  which  howeyer 
renders  it  acid.  The  fixed  alkalis  decompose  it  immediately,  forming 
an  alkaline  chloride  and  a  eulphobenzotate  : 

[C"C1H'.2S0»  +  2K0  =  KCl  +  C"H*K,2S0*.] 

Ammonia  converts  it  into  sulphite  of  amidobenzene,  (or  sulphophenyl- 
amide)  and  chloride  of  ammouium  : 

[C»C1HS2S03  +  2NH»  =  C»AdH>,2S0»  +  NH'CI.] 

Sulphite  of  cblorobenzone  is  insolable  in  water,  bat  dissolrea  very 
l^adily  in  alcohol,     (Gerhard  t  &  Chancel) 


Chlorostilphobenzolic  Acid. 
C^K;IH*S*0*  =  C"C1H»,2S0". 

L.  HuTCHUfOS.    Chem,  Soc,  Qu.  J.  x.  101. 

Sulpkate  qf  CJihrobeiwenet  Suipkate  qf  PAenylie  CAioride, 

Obtained  by  the  action  of  fuming  sulpburtc  acid  on  cMorobenzenc. 
The  liquids  gradually  combine  at  ordinary  temperatures;  and  on  treating 
the  mixture  with  excess  of  milk  of  lime,  a  soluble  lime-aalt  ia  obtained 
which  crystallises  in  microscopic  tabular  crystals. 

Lime-iali.  Hutcbingt. 

12  C  72*0  ....  3403 

4  H  4*0  ....      1-92 

U „....  200  .,..       9*46     9-26 

a «. 35-4  ....  IC'78 

2  8    ™ 320  .,..  15-13     .     15-22 

G  O 48-0  ....  22*68 

C"ClH<Ca,2S0» 211*4     ....  lOOOO        %, 
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CH^HW  =  COH-.O*. 

8r.  Km    (1M9.)    X.  Amm.  Ckim.  Pk^  tS.  4M;  ftUn  Atm.  Pkam> 
70,  257;  aln»  J.  fr,  CUem,  M,  449;  Om^  mtd,  %$^  911 


Fwrwtatiott  mtd  PiffnuwtittL  CWIoruM  ftu  M  pMMd  for  ftbont  tv» 
'4my  in  lli«  tM  iKro«fk  »  mIvikw  «(  1  pi  baanie  arid  and  99  ptoi 
hj^mte  of  poUih,  by  neuw  of  a  tab*  vhi««<ed  al  tb«  end  ftad  theribf 
preTcntcd  from  cvttanf  ttoff^A  i|s  till  ibe  lN|«id,  wbicb  oontiBBftll/ 
vivw  off  «»rbooM  kkI  gma.  9n«  utm  ycUow,  groMiih  ytliow  ukI 
U|tbl  gffw,  tbM  •$mim  jolbiw,  ud  dvponu  »  tbiok  grmn  otjMaIUm 
of  cblortmicMtCi.  rblorMo,  Mid  %  mmU  gustily  of  haniiali  of 


pouib,  above  wbicb  tbere  doau  a  enlatioB  of  ben  mate  of  polaih 
and  cUoride  of  potamam.  Tbe  entire  mam  U  gentl/  boated  with 
«■  eoMl  ^naatity  of  waiw;  MUiated  wtib  earbonio  aoidj  mixed  wHb  a 
•mall  quantitv  of  b^nteblorw  acid;  beaied  lo  tbe  boiling  Point»  whunkf 
tbe  wbole  of  tbe  ealine  matter  i«  dia*olTed,  and  tbe  cblorunieeie  aeid 
aepaimtcd  in  tbe  form  of  a  vellowinb  oil  wbicb  rieee  to  tbe  enrfaee  or 
einki  to  tbe  bottom  and  aoian  erntalliaek;  tbe  waiaiT  li^eid  Mjimtoil 
tbererroai ;  and  tbe  chloroniceic  aeid  freed  from  mimixed  oeuoie  nvw,  Mn|y 
bj  fiuion  undvr  watrr^  V^*^J  bj  repeated  cmtailieation  from  aleobol 
or  a  Biixture  of  ether  and  alcohol.  From  tbe  oenioio  aeid  obtained  ia 
tbi«  part  of  tlio  pnxret,  as  wcU  as  frt^ro  tbe  aoueoas  eulution,  an  adiiitionsl 
portion  of  chlorunict'ic  acid  nuy  he  prepared  bjr  fusion  under  water. 

Proprriif*,  Micrtv«<Hipic  four  #idctl  nco«Ucs  united  in  cauiifiower-like 
maiisos;  molts  «t  100\  ami  in  this  vtato  has  a  density  of  1*89;  boibal 
91A^  volatilising  umloconipitsrd.  and  ruhliming  in  flat  needloa,  having  a 
fatty  lustre  and  united  in  stellate  grvups.  In  tbe  melted  etate^  it  bas  a 
penettatiog  odour. 


CI 
ft  II 
to 


C»t1HH)* 144  4 


9tBTi«. 

rao  . 

.    49-M    .. 

ftO-S5 

35-4     . 

...    sr&i    .. 

rv8i 

40     .. 

..      M7    ... 

a-M 

,Vdt*0     . 

..     2il*     .. 

..     23-4R 

144-4     .. 

..  10000     .. 

10000 

Dfeompotithnt.     1.  Fuming  nitric  acid  qnicklj  dissulreo  obloroniene 
acid,  with  viident  action,  and  dc|Kisits  crystals  of  nitruobloronioeie  aeid, 
C'K:1XHK)\  wUilp.  the  mothcrliiinor  retains  tlio  acid  C^H:1XHS0*.— 
9.  The  mixture  of  thv  srid  with  fuming  oil  of  vitriul  forms  a  soluble  baryta- 
salt,  end  therefore  pndmMy  contKins  r'«niK)\2S()'.  —  a  When  tbe 
acid  is  distillotl  with  excewi  nt  hnrytA  nr  limo.  a  n^Hiduo  is  loft  cooststieg 
*  •neiallio  chloride,  alkiiline  enrhoiuile  snd  ohiinMiul,  while  ohloronioens^ 
>U\  pasties  over  in  the  form  u(  a  Itrtiwninh  yellow  distillate,  and  tbea 
toene  C^H'*,  as  a  lemon-yellow  Hultlinm'to.     The  aeid  is  not  acted 
\y  eblorine  gas,  oven  with  the  aid  of  boat,  or  by  pvtaminm* 
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ComHnatiom.  The  acid  dooa  not  diMolre  id  waUr. 

CfUoroniceate  qf  Ammotiia.  -^'rUe  acid  diuwlved  io  alcohol  and  fatu- 
rated  with  ammoniai  yioldf  broad  micaceoaa  laminoB,  which  are  fuiibla 
and  volatiliM  without  decomponitiou.  When  exposed  to  li^btj  thojr 
BMame  a  brown  oolonr  and  turn  acid. 

St.  En«. 

12  C 72-0    ....    44-61    45-00 

N 14-0    ....      8-67    8-90 

a  55-4    ....    21-93 

8  H   8*0    ....      4*96    6-29 

4  0    32-0    ....     19-83 

C"C1H<(NH<)0« 101-4    ....  lOOOO 

ChlortmicecUe  of  Baruta,  —  White  cryitalline  powder,  which  »i  a  red 
heat,  gires  off  the  two  hydrocarbons  above  mentioned,  leaviuff  a  oarbo- 
naocouB  residue;  dissoires  sparingly  in  water  and  pretty  easily  in  hot 
alcohol. 


12  C 

72*0    . 

...    33-96    .. 
...    16-70 
..      1-89    ... 
,..    82-36    .., 
...     1509 

Be.  Evre, 

33-78 

CI  

35'4     ., 

4  H   

4-0    .. 

2-21 

B» 

4  O    

68-6    ., 

320    ., 

32-83 

C"CIH<B»0* 

212-0    . 

...  10000 

ChloronUeaU  of  Silver.  —  The  alcoholic  ammonia-salt  added  to  aa 
alcoholic  solution  of  nitrate  of  silver,  throws  down  white  flakes  which| 
after  washing,  dry  up  to  a  soft  crystalline  powder. 

St.  Evra. 

12  C 720    ....    28-64    29'21 

CI 85-4     ....     14*08 

4  H  40    ....       1-59    2-05 

A| lOfl-0    ....    42-96    43*21 

4  O  82-0    ....     12-73 

C»ClH*AfO* 261'4     ...  lOO'OO 

The  aeid  dissolves  in  alcohol    (St.  Evre.) 

Chloronioeamide. 
C»NC1H«0«  =  C»»ClAdH*,0«. 

Amid*  thloronlc4iiU9,  CMonmietnAmid. 

Obtained  by  placiuff  an  alcoholic  solution  of  chloroniceic  ether  and 
ammonia  together  in  a  oottle  for  some  time,  and  then  evaporating  to  the 
crystallising  point. 

Colourless  laminio  having  a  fatty  lustre  and  melting  at  108*. 
(St  Evre,  N.  Ann.  Chim.  PAyi.  25,  402.) 

roL.  xt.  -» 
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lie  IM  —    «•«    iWt 

a »-4  —  ««i 

SH *■•  —  4-U    -«-,     4-tJ 

SO  «-•  _  ii-i« 


C^NQRK)^  I«"<    —  1 


CUonudoeie  Ether. 
CKSHW  =  OH«0,C'"CIHW. 

Um  of  ohkrotMocM  mm,  and  ractiMu  the  elker  orw  Btfmga. 

Coloari««  liqaia,  of  n^  ^.  0-981,  boOiBg  at  230". 

lU  AlookoUo  MlmtioB  M  gndmaUj  eoaTcrtod  hj  iMrwnm  into  cbki^ 
nloMmkk; 

CMQBH)*  ♦  NH»  -  C«!«ClHHy  ♦  CVCR 

(Bi,  Etn,  jit.  Aim.  Ckim.  /^  S5,  401.) 


1«C   H-0  ™    iS-M  M-» 

a »-«  »  st-u  to-o 

9  H  ro  -,      4-M »-W 

4  O   „■■ .    »-0  —     18-&6  lB-58 

c»cm*o* i:«4  .,100-00  loo-oo 


Bichlorocarbolic  Add. 
c*«n»H*o«  =  C«CI»H*,0«. 

Laokknt.  (1836.)  Ann,  Clim  PAy^  68.  27;  also  Jmi.  i*4arai.  t8, 60; 
alw>  /.  pr.  rA«n,  10.  S93.  — .imi.  OJIiw.  i»Ayfc  3,  210;  aIm  ^nii. 
T^Aanii.  43,  212;  alao  J,  ;»r.  CAflii.  25,  414. 

MekhrcmrMsatirt,  Ckl9rp%§ ■■■  i, Mm tiianpHmSiifme, 

Fmrmation.  1.  By  tho  compmtiTelr  feeble  action  of  chlorine  on 
earbolio  acta.  (Laurent.)  — 2.  By  diatillinff  bichloroaalioyno  maid  three 
times  with  6qo  mnd  and  a  nnall  quantity  of  baryU  or  lime.     (Gahonm) 

PrgpanUum.     Coal-tar  is  distilled  till  the  distillate  befins  to  exhibit 

y  consistence;  chlorine  gas  |iassod  through  the  yellowish  oil  for  a 

i«  li^jnid  then  cooled  to  -  10^  and  strained   thiou^   linea  to 

the  naphthalin  which  has  crysuUlsed  out;  chlorine  anin  patJ 

A^  tbron^h  the  liquid,  which  ii  then  cooled  to  Q^,  deoantrd 


ITCHIOTIOCATIBOUC  ACID. 


from  the  CTystalliscd  byJrochlorate  of  bichloroimplitbalin  (C*C1*H',U'CP) 
and  diBtilltid  (whereupon  it  froths  up  considerably,  ffivinjj  oft'  a  largo 
quantity  of  cblorino  and  afterwards  bydracbloric  aci«I)  till  tUo  tbick 
btac'k  residoe  exhibits  conmderable  intumrscenoe  (quadrochloronaphthaUn 
then  flablimin^  in  ueedlos);  tbo  distillate  shaken  up  in  a  bottle  with  oil 
of  vitriol  SLS  lonjr  as  hydrochloric  acid  continues  to  escape;  the  rose- 
coloured  oil  of  vitriol  (which  deposits  a  stinking  substance  when  D«utn^ 
lized)  removed  by  tho  syphon;  the  remaining  oil  washed  with  a  large 
qnautity  of  water,  and  mixed  in  the  flask  witb  ammonia,  with  which  it 
solidifies  completely  into  a  white  mass,  with  slight  rise  of  temperature; 
this  ma^  boiled  with  water;  the  solution  decanted  hot  from  a  brown  oil, 
which  is  again  to  be  treated  with  ammonia  and  then  with  hot  water  to 
remove  the  acids  completely;  the  hot-filtered  aqocons  solutions^  con- 
taining bi-  and  ter-chlorocarbolate  of  ammonia,  mixed  by  drojifl  with 
dilate  nitric  actd  tilt  a  slight  turbidity  is  produced;  tho  fiqnid  filtered 
frum  the  red-brown  precipitate;  the  filtrate  precipitated  with  a  slight 
exeees  of  nitric  acid;  tho  whito  precipitate,  which  is  gelatinous  at  first 
bat  aftorwards  curdy  and  consists  of  fine  needles,  collected  on  a  filter, 
and  distilleti  after  washing,  pressing  and  drying;  and  the  distillate  boiled 
with  a  slight  excess  of  aqueoaa  carbonate  nf  soda,  which  leaves  behind 
the  oily  oichlorocarbolic  acid,  whilst  the  crystalline  terchlorocArbolic 
acid  is  precipitjital  from  the  filtrate  by  nitric  acid,  and  purified  by  dis- 
tillation.    (Laurcut) 

Propetiws,     1.  Oil,   which  volatilisea  without  residue,    and  has  a 
peculiar  odour.     (Laurent.) 


22  C   

...    720 

..„     44-SS     ... 
....     4S'49     ... 
„..       2-46     ... 
....       9-82     ... 

Uur«at. 
41-49 

2  a 

4  H  — 

2  0          

....     70-8 
....       4-fl 
....     16*0 

4300 

2-82 

12-69 

C"CPH«0» 

...   162-8 

....  lOOOO     . 

10000 

DecomposUioiiA.     1.  By  the  further  action  of  chlorine,  the  acid  is  con- 
Tertod,  with  evolution  of  hydrochloric  acid,  into  torchlorocarboUc  acid. 

C"C1«H*03  +  2Cl  =  C"CI"H'03  +  HCL 

2.  When  boiled  with  nitric  acid,  it  forma  very  volatile  ncedloa.  (Latirent.) 

Combinationt.     Insolnble  in  water.  ...         j*      i 

When  aqueous  ammonia  is  poured  upon   tho   acid,  it  immediately 

solidifies  into  a  crystalline  mass,  which   however  on  exposure  to  tho  air, 

gives  off  ammonia  and  becomas  oily,  but  solidifies  when  again  treated 

with  ammonia.     The  solid  salt  is  soluble  in  water. 

The  acid   dissolves   with  groat   facility   in    alcohol   and    in  ether, 

(Laurent.) 


Hi 


C"CPff. 


aSC^C^^    1 


Itc  raponr  deoanpoeef  i:  a  n^  hnz.  —  (\kiniie.  Intmiaer  aeida  and 
alkalic  (eres  bTdrmse  of  line  asd  bazxta  v^tob  it  it  d'TftilW  witli  them) 
Cimt  so  dewimpowng  acuon  c|ws  H. 

It  u  uuKilnble  in  irater.  but  diwoiTQE  Tezr  eafiDj  m  akoM,  ttker,  and 


Hydrochloyate  of  Terchloiobeiitene. 
C»a»H*  =  C'^CJPH'.EPCP. 

IflTSCBEUiCB.  (1835.)     Poi7<f.  35,  370. 
Pbugot.  .^n.  C%tM.  />Avs.  56,  66. 
M'M3tT.   ^».  CAtai.  Pkyt.  63,  27;  also  -4»ii,  Piarm.  23,  68. 

^i*«rAI«r.7WcUaiyimf,     CUor^ewm,     CkhrUeneme,    Nyineklm-ait    df 


TERCIlLOnOCARDOLlC  ACID. 
Formation,    (p.  138). 


is: 


Preparaticn.  When  chlorine-gas  is  paesed  is  sunshine  into  a  capaciuas 
l>oltIe  containing  a  small  (juantily  of  benzene,  the  chlorine  is  absorbed, 
with  rise  of  temperature  and  farnintion  of  white  vapours;  and  crystals 
of  hydrochlorato  of  lerchlorobenzene  shoot  out  frora  tlio  benzene,  which 
in  the  end  is  completely  converted  into  the  hydrochloratc.  Nevertheless, 
a  certain  fjuantity  of  terchlorobenzene  remains  mixed  with  it,  becaupe 
the  heat  causes  part  of  the  hydroclitoric  acid  to  separate;  oii  this  account, 
the  crystals  must  be  washed  with  a  little  ether  (Mitscherlicb),  or  purified 
by  crystallisation  from  hot  alcohol.     (Peligot.) 

Properties.  Transparent,  colourless,  shining  laminia.  (Peligot.)  Right 
rhombic  prisms  with  the  acute  Intortil  edges  trunc;iteii.  (Laurent.)  iMults 
at  132'=',  and,  if  then  gradually  cooled,  begins  to  solidify  at  125  ,  its  tem- 
perature then  rising  again  to  132''.  (Mitscherlich.)  aMelts  at  135**  to 
140"  (Laurent);  melts  into  an  oil  which  begins  to  solidify  at  50".  (Feligot.) 
Distils  completely  at  288",  but  is  at  the  same  time  partially  decomposed 
into  hydrochloric  acid  and  terchloro benzene.  (Mitscherlich.)  Boils  at 
160^,  and  the  distillate  swells  of  ciiluriue  and  bitter  almonds.    (Peligot.) 


12  C 

..    720 
..  212-4 

GO 

.„.    24-79 
....    73-14 
....       2-07 

Hifaichrrlich. 
24*90     

......       2-02     

PehgoL 
..     25-55     ... 

.,       2-33     . 

Laamit. 
...     24-97 

6  a  

6  H    

2-2rt 

CH^l'H*  . 

..  290-4 

....  10000 

It  19  resolved,  partially  when  heated  by  itself,  and  completely  whea 
heated  with  hydrate  of  limo,  into  terchloroDcnzene  and  hydrochloric  acid 
r  chloride  of  calcium. 

It  is  insoluble  in  water.  (Mitscherlich;  Peligot.) 
Dissolves  (Sparingly  in  cold  alcohol   (Mitschcrlisoh);  readily  in   hot 
Icohol.   (Peligot) 

Dissolves  more  abundantly  in  other,  and  yields  definite  crystals  whea 
tlio  ether  CTaporatoa,  (MitechorlJch.) 


Terchlorocarbolic  Acid. 


Laurent.  (1836.)  Ann.  Chim,  Phy$,  63,  27;  also  Ann.  Phamu  23,  60; 
also  J.  pr.  Chati,  10,  293. —.V.  Ann.  Chim.  Phys.  3,  206;  also 
Ann.  Pfutrm.  43,  208;  alsoy.;>r-  Chcm,  25,  410.  — iV.  Ann.  Chim, 
Pht/s.  3.  497. 

Erdmann.  J,  pi:  CAm.  19,  332;  22,  276;  25,  472. 

FiRiA.  iV.  Ann.  Chim.  Phyt.  142,  268. 

Trichlortarbols^TCt     ChhrphiiniuAure,      CMorindopiem^ture,    Acide    cA/or«* 
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Formation.  1.  By  tho  aotion  of  clilorino  on  carbolic  or  bieijiorocar- 
bolic  acid  (Laurent);  or  by  the  short  action  of  olilomte  of  potasb  and 
bydrochloric  acid  on  carbolic  acid.  (Hofinann.)  —  2.  In  the  decompoei- 
tiOQ  of  aniline  by  chlorine.  (Hofmanu.)  —  3.  Alsu  of  an  aqneons  solution 
of  Fa)  icon  in.  (Piria.)  —  4,  In  the  decompoaition  of  indigo  suspended  In 
water  by  chlorine. 

Preparation,  1.  Either  by  the  method  given  on  )tage8  178,  170;  or 
better:  By  repeatedly  distilling  the  commercial  oil  obtained  iiom  coaI-tar{] 
oollecting  apart  the  portion  which  boils  botwoen  170  and  190°;  8eparattO|^' 
it  out  from  the  naphthaline  which  crydtallises  out  in  the  cold;  passing 
chlorine-gas  through  it  for  a  day  or  two  according  to  the  quantity; 
dintillin^  it  till  nothing  hut  a  carbonaceous  residue  is  loft  (whereby 
hydrochlorio  acid  is  given  off  and  a  very  offensive  odour  emitted),  tho 
receiver  being  changed  at  certain  stages  of  the  process,  and  the  first  and 
last  portions  of  the  distitlute  set  aside;  passing  chlorine  through  the 
niiddlo  distillate  till  it  solidifies  into  a  crystalline  paste;  parifying  this 
mass  from  adhering  oil  by  spreading  it  on  paper  and  pressing  it;  dis- 
solving  the  crystalline  mass — which,  bosido^  the  terchlorocarbolic  acid, 
likewise  contains  a  little  oil  and  crystalline  chlomlbin  (C'CPH*) — in 
boiling  water  containing  ammonia;  filtering;  dissolving  in  water  the  ter- 
ohturocarbolate  of  ammuuia  which  has  crystallised  out  on  cooling;  mixing 
the  solution  with  hydrocbloric  acid  to  precipitate  the  terchlorocarbolic 
acid;  and  purifying  this  product  by  washiag,  drying,  and  distillation.  — 
(Laurent.) 

2.  When  chlorine  gus  is  paasod  through  an  ai^neons  solution  of  salt- 
eeniit,  tho  bottle  l>oing  frequently  closed  and  sbaken,  the  liqnid  imme- 
diately becomes  turbid,  then  deposits  a  yellow,  afterwards  reddish  and 
finally  orange-yellow  crystalline  resin,  and  a  white,  bulky,  crystallino 
precipitate.  To  free  thu  entire  precipitate  from  a  closely  adhering  reddish 
oili  it  is  distilled  three  or  four  times  with  oil  of  vitriol,  which  carbonises 
the  oil,  with  evolution  of  sulphurons  and  hydrochloric  acid,  and  ulti- 
mately pure  terchlorocarbolic  acid  distils  over.     (Piria.) 

3.  By  pa&sing  chlorine-gas  through  water  in  which  indigo  is  sus- 
pended, aoci  distilling  the  yellowish  red  magma,  with  cobobation  of  the 
watery  distillate,  a  small  niiantity  of  cblorindoptono  Is  obtained  sublimed 
iu  laminae  and  noodles.  Now,  when  this  mixture  of  terchlorocarbolic 
acid  and  chlorindatmite  (terchloranitino :  Hofituinn)  is  ditititlcd  with 
potash,  the  chlorindatmito  passes  over,  while  crystallised  chloriodoptato 
of  potash  remains  behind,  mixed  with  free  potash.  This  residue  is 
pressed,  exposed  to  tho  carbonic  acid  in  the  air,  diasolved  in  the  smallest 
poasiblo  quantity  of  boiling  alcohol,  and  left  to  crystallise  after  filtration; 
and  from  the  aquenns  solution  of  the  capillary  crystals  thus  obtained,  the 
chlorindoptcnic  acid  is  {Precipitated  hy  acids.     (Krdmann.) 

Proprrtics,  CrystalllsM  from  solutions— best  from  rock-oil— or  by 
sublimution,  in  white  needles  and  prisms  having  a  silky  lustre.  Right 
rhombic  prisma  with  the  acute  lateral  oilgcs  truncated;  «  :  u  =  70**  and 
110";  u  :  e  =  U5^  MvlU  at  ^-i"  to  a  colourloas  oil  (at  SS^toa  tmnsoaront 
oil  of  tho  colour  of  nlire-oil*  /'iWa;  to  A  colourless  oil-:  Hofinann),  and 


on  eoolinj;  solidifies  in  a  radiated  mass  (translucent :  Piria;  exacllv  like 
MMrio  acid  :  Hofinann).     Boils  at  250^  (at  15*^:  Pina),  and  vola'tiliscii 
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ordtnuy  temperatures.    Has  a  ponetrating,  and  \ 
able  odour.  (Lauroat.)     lioddcos  litmus  stroagly 

ery  persistent  dUagrco- 
(Erdmann.) 

Laurent. 
Dii  tilted.                   BnHitr.        I^ter. 

Erdmann.             ririft. 
Eariier,       Latrr. 

12  C 72  0...     36-51....     3610....     3ii  38  .... 

B  a 106  2  ....     h'A'^U  ....     5000  ....     62-80  .... 

all  30              1-IJ3              I'tto              1. 61 

3802  ....  36-61  ....  35-91 

54&3                         a3-.|6 

1*77            1-68    ..      184 

2  0  16-0      .       811   .        1201    ...       8'Gl 

S-fi8                           B-79 

C"Ci»u»o"....  iwa  ....  loooo  ....  100*00  ...  loo-oo  ... 

10000                        10000 

DfcompoxUiont,  1.  The  acid  is  easily  set  on  fire  and  burns  with  a 
green-edg^d  smoky  flame,  emitting  hydrochloric  acid  vapours.  (I^urenl.) 
—  2.  Cblurino  converts  it  into  quiiitichlorocarholic  acid,  but  Blowly  and 
only  when  aided  by  hoal.  (Laurent.) — 3.  With  strong  nitric  aoid,  it 
assumes  a  hrowo-red  colour,  froths  up  violently,  and  after  continued 
boiling,  yields,  on  cooling,  golden-yellow  ino<loroii8  scales  which  easily 
melt  and  sublime.  (Laurent.)  —  4.  Heated  with  chlorate  of  potash  and 
hydrochloric  acid,  it  ia  converted  into  chluranil.    (Hoftuaaa.) 

C>3CPH"0»  +  4C1  +  20  -  C"C1*0*  +  3HCI. 

Combinations.  The  acid  is  inaolublo  in  water  (Laurent);  nearly  inso- 
luble in  cold,  sparingly  insohihlo  in  hdiling  water.  (Piria.) 

It  dissolves  readily  in  warm  fuming  oil  of  vitriol  and  solidifies  with 
it  on  cooling  into  a  nia«a  consisting  of  needles.     (Laurent.) 

The  Ttrchlvrocarholat^  or  Chlorophenlsalei  give  off  torch loroeftfholio 
acid  by  dry  distillation,  leaving  a  metallic  chloride  and  charcoal.  They 
bam  with  a  emoky,  greon-cdged  0ame.  Nitric  acid  added  to  thcae  solu- 
tions, throws  down  the  terchlorocarbolic  acid  in  the  form  of  a  bulky 
mass.     (Laurent) 

Terchloroearbolate  of  Ammmii^.  —  The  solution  of  the  acid  in  aqueouA 
ammonia,  yields  ueedlett  which  have  a  slight  ulkaline  reaction,  and 
sublime  completely  when  exposed  to  the  heat  of  tho  sun,  but  by  dry 
dJstiUation  in  a  retort,  are  partially  resolved  into  nilrugen,  ammonia, 
terchlorocarbolic  acid,  bichlorncarbolic  acid,  and  sal-ammoniac.  The  salt 
diaaolves  very  sparingly  in  cold,  very  easily  in  hot  water,  or  in  water 
oont&iuing  alcohol.  (Laurent.) 


Needin,  dried  in  rano. 

Lanrcnt. 

12  C 72*0     ....     83-62     ... 

84'01 

N  140     ....       6-53     ... 

7-20 

ft  CI 106-2     ....     49-58     ... 

49-83 

6  H 6*0    ....       2-80     ... 

2*50 

2  0     16-0             r»7    . 

6- 16 

C'^CPH^CNH'jCy..  214-2     ....  10000     ... 

10000 

Terchloroearbolate  of  Potaah,  —  Very  soluble  needles.  (Erdmann.\ 
TerdUoriicarlolaU  of  Soda, — -Very  soluble  needles  having  a  silky 
lustre.     (Laurent.) 

TercJilorocartolaU  of  Baryta, — The  ammonia-salt  precipitates  chlorida 
of  barium  only  from  somewhat  concentrated  solutions; — from  cold  £.olu- 
tioufl  the  nit  aopanitoti  as  a  jelly;  but  from  hut  solutions,  in  luu^  ftvlW-^ 
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noodles.  These  crystals,  after  drying  in  vacao  at  100',  contain  28*82  p.c. 
baryta,  and  are  therefore  C'Cl'H'BaO'.  When  subjected  to  dry  distil- 
lation, they  give  off  the  greater  part  of  the  acid  undecomposed,  but  leave 
a  residue  of  chloride  of  hnriuni.     They  dissolve  sparingly  in  water. 

The  amTnonia-salt  throws  down  from  concentrated  (not  from  dilute) 
lolutiona  of  chhridt  of  calcium^  and  likewise  of  almrit  a  white  jelly;  it 
precipitates  neutral  acetate  of  lead  and  ftrrmus  salU,  white;  ferric  salts, 
reddish  (cohaltoMs  salts,  reddish;  nicJcH-saltjt^  greenish,  accordin^r  to  Erd- 
niann);  cupnc  salts,  brown-red  Mark-purple  violet,  according  to  Erdmaoii 
and  Hofmann),  the  precipitate  aissolving  with  brown  colour  in  hot  alcohol, 
and  crystallistng  on  cooling,  in  brown,  shining,  oblique  rcctangntar  prisma 
(mftrurota  nitrate,  white,  according  to  Erdniann);  mercuric  cfiloritU, 
yellowish  white;  curdy;  and  nitrate  o(  sUvtrt  lenion-ycllow.    (Laurent) 

Eidmann.        IjaurenL 
SUvtr  precipitate.  at  120".  at  100° 

12C..« „ 72-0    ....    23'67  ....     24  93 

3  a « 106-2     ....     34-91  ...     35-32 

2  H 20     ....       0-66  ...        0*95 

Af 108-0     ....     35-50  ...     .IS'36     ....     3518 

2  0 16-0     ■■■■       5-26  ...       2-44 

C"Cl»H*Ag03   ....  304-2     ....  lOOOO     .„.  lOO'OO 

The  acid  dissolves  in  icood-spirUy  and  with  extreme  facility  in  alcohol 
and  in  eth/'r;  the  alcoholic  solution,  on  addition  of  water,  deposits  oily 
drops  which  gradually  solidify;  from  the  solution  in  hot,  extremely  diJut« 
alcohol,  the  acid  crystallises  on  cooling.   (Laurent.) 

It  dissolves  very  readily  in  oils,  hoih  Jixed  and  volatile,   (Piria.) 


Chlorine-nucleus  C"C1'H. 

Quintichlorocarbolic  Acid. 
C^i*HO«  =  C'»C1»H,0*. 

Ebdmann.  (1841.)     J,pr,  Chem.  22,  272. 
LACREitT.    iV.  Ann,  Ckim,  Phy$,  3,  407. 

i^nHchhrcarhQttHurt.  CMorphOnusMfiure,  geehhrfe  CAtoriMdopteiuihtre,  Acid 
ektort^kimutifue. 

Formation.  Dy  the  action  of  chlorine  on  terchlorocatbolio  acid  dis- 
solved in  heavy  hydrochloric  ether  (viii.  373),  or  on  chlorisalin  or  bichlo- 
risalin  dissolved  in  alcohol.  (Erdmann.) 

Preparation.  Chlorisatin  or  bichlorisatin  is  treated  with  chlorine 
S^  m  tbe  manner  desenbcd  for  the  preparation  nfohlorunil  (p.  195)  and 
the  rcsinouB  n.ixiuro  which  remains  after  uhtjiining  the  chloranil  from  thf 
ower  oily  iquid  and  ovafwrnting  the  oil  (and  if  distflled.  would  yirl4 
long  needle^  of  chlorinated  chlorindoptono  [quinticl.lorocnrMic  ociif  1 
ecBUmjnat€d  with   tercbloi-aniliucj ),  united  with  tho  pcrfecUy  simili 


CHLORKINONE. 


resinous  mixtare  precipitatcJ  by  boiling  the  upper  liquid  witb  water. 
Both  these  tnixturefl  are  dipsoIveH,  with  the  aid  of  heat,  in  potafh;  the 
prisms  of  impure  fjuintichlorocarbolate  of  potAsh,  which  form  on  cooling, 
purified  by  n^rrystalli.salion  from  dilate  potash,  in  which  they  are  but 
Bparingly  soluble;  and  the  acid  separated  in  white  flakes  from  the  potash- 
salt  by  hydrochloric  acid.  (Erdmann.)  —  As  Laurent,  by  nearly  the  same 
proce^f  obtained  brownish  flakes,  he  boUed  their  solution  in  ammonia 
with  a  largo  cjnantity  of  water,  till  the  excess  of  ammonia  nra«  expelled 
and  a  brown  oil  separated  out;  dissolved  the  laminie  obtained  on  cooling 
(whereas  the  mother-liquor  yioldeil  needles  of  terchlorocarbolic  acid)  in 
irater;  precipitated  them  from  tho  solution  by  hydrochloric  aoid;  and 
finally  purified  tho  still  somewhat  coloured  acid  by  distillation. 

Properties.  CrystftlHscs,  best  from  rocfc-orl,  in  wliito  right  rhombic 
prisms  truncated  on  the  acute  lateral  edges.  «  :u  about  =  110^  Less 
fusible  than  terchlorocarbolic  acid,  (Latireut.)  Also  less  volatile;  but 
when  distilled  with  water,  it  sublimes  in  the  neck  of  the  retort  in  long 
needles.  Smells  like  tcrohlorooarbolio  acid,  but  moro  agreeably.  — 
(Krdmann.) 


12  C 

5  CI 

H 

2  0 


Laurent* 

72    ™    27-07     .- 27-8 

177     ....     66-54     65-7 

1    ....      0-37    0-6 

16    ....      602    5*9 


C"CI»H05    266    ....  100-00     lOD'O 

Qtixniichloroearholak  ft/  Ammonui.  —  Aggregated  neodloe  very 
sparingly  soluble  in  water.     (Laurent.) 

Quint ichiorocarifoUiCe  of  J'otash,  —  Rhombic  prisms  and  needles. 
(Erdmann.) 

Tho  potash-salt  docs  not  precipitate  the  salts  of  lime  or  mn^nena; 
it  precipitates  chloride  of  barium  in  white  flakes;  neiUral  aceluU  of  lead^ 
white  ;/f»TO?«  and/frW<r  salts,  brownish  white;  nitrate  of  cobalt^  reddish; 
nitrate  of  nichrl,  greenish;  CMpric  sulphate,  dark  purple  violet;  viercurous 
nitrate,  in  white  flakes;  mercuric  chloride,  in  yellowish  white  flakes; 
nitrate  of  itVvrr,  lomon-ycUow,     (Erdmann.) 


Siiver  prceiyUate, 

12  C   72    ....     19"41 

6  CI 177    ....    47-71 

Ar 108     ....     28-57 

8  0  „.     16     ....       4-31 

Erdmann  (at  110*). 

20-10 

46-81 

31-41 
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Ci3Cl*AgO» 373    ....  10000 

100-00 

0x!/ehlonn&^ueleu4  C"C1H'0'. 


GhlorkinoDe. 
c*k;iu^o*  =  c"ClH»o^o^ 

Stadlbb.   (1849.)  Ann.  Pharm.  69,  300. 

Quintnif  moiuichhrie. 


lira: 
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^  -^ 


*''^/»  *,•   •  3?*C   »  15""  =  <"'Si^CT«~»  _  JJT* 
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It  dissolves  in  Hher  and  in  strong  alcohol.  Also  in  a  hot  mixture  of 
strong  alcohol  with  an  equal  quantity  of  water;  but  on  cooling,  part  of 
it  separates  out,  anil  tlio  portion  wbioK  remains  dissolvcfl,  changes  the 
yellow  colonr  of  the  solution  by  decomposition  into  winO'ted. 

With  strong  and  weak  acetic  acid,  it  behaves  in  the  same  manner  as 
with  strong  and  weak  alcohol.     (8t&deler.) 


CMorhydrokinone. 
C"CIH»0'  =  C''C1H»0»,H'0«. 

'WoHLEB.     (1845.)     Ajin.  Pkam.  51,  155. 
Stadeleb.     Ann.  Pltami.  69,  306. 

0/lourte$»  Ckhtrhydrokinone,  HydrogMittone  monocMor/e. 

Formation  and  Preparation,  1.  The  solution  of  kinone  in  strong 
bydrochlorio  acid,  after  it  has  bccotuo  Golourlefis,  is  evaporated  till  it 
crystallises.  The  brown  colour  which  tho  solution  sometimes  acquires 
during  the  evaporation,  \a  UkfwJso  iuiparted  to  tho  crystals.  (WoblerJ — 
2.  By  dissolving  cblurkinono  in  atiueous  sulphurous  acid.  Since  however 
chlorKinone,  as  hitherto  obtaiiKa,  always  contains  torch lorkinone,  the 
process  likewise  yields  teTchlorbydrokiuone.     (Stadeler.) 

Properiifi.  Colourlesa  needles  unit«d  in  radiated  groups,  wLich  melt 
very  easily  and  solidify  in  the  cryatalUne  form  on  cooling;  sublimo  ut  a 
somewhat  stronger  heat,  in  shining  laininse,  and  with  partial  carlouisation; 
have  a  faint  pectdiar  odour,  and  sweetish,  burning  taste. 


12  C  »  7«0 

Ci „ 35-4 

6  H 50 

A  O  32-0 

CHJIH*©* m-4 


Wiibler.  SchnedertnaDD. 

49*87     H.     50*21  ....     &0'-l2 

24'51     24-31  ...     23-62 

3*46     3-61  ....       3-60 

2216     21-87  ....     22-16 

100-00     100*00  ....  100-00 


DecomposUioiu.  1.  Its  aqueous  solution  immediately  reduces  silver 
frutn  the  solution  of  the  nitrate,  in  specula  and  spangles,  with  emission 
of  the  odour  of  kinone  (or  of  chlorkinone  ?  kccording  to  the  following  equation  : 
C"C1H»0*  +  2(AgO,NO»)  =  C»CIH>0*  +  2Ag  +  2H0  +  2N0').  (Laurent.)  — 
2.  The  aqueous  solution  mixed  with  seaquichlortde  of  iron,  assumes  a 
dark  brown-rod  colour,  becomes  milky,  and  deposits  dark  brown  oil- 
dfops,  which  soon  change  to  blackish  green  prisms  (20-ClH*0^  +  2Cl 
»  C^CFHK)*  +  2HC1.  Laurent,  Compt.  Chtm.  1841),  19U.) — 3.  Tho  deep  blue 
BolnlioQ  of  chlorhydrokinono  in  ammonia  quickly  turns  green,  then 
yellow,  and  lastly  brown-red.    (Wohlcr.) 

Comlirioiions.  It  dissolves  very  rca<lilv  in  water,  alcofiol  and  dhcr, 
in  the  vapour  of  which  it  deliquesoea.     (Wohlcr.) 
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Preparaiion.  1  pt  of  kinato  of  copper  or  any  other  kioiU*  {» 
grAmmes  ut  mofit)  is  distilled  with  4  pU.  of  a  niixturo  of  3  pU.  common  ult, 
a  pts.  peroxide  of  mnugsncse,  and  4  pta.  oil  of  vilriul  (diluted  witli 
8  times  it«  bulk  of  water),  in  a  flask  provided  with  adeHceiiding  tube  6  fL 
long;,  and  kept  cool  at  the  up]>er  part  by  a  wet  clotb,  but  not  eo  muoli 
aa  to  cause  the  liqaid  which  distils  over  to  crystallise.  At  first  the 
mixture  froths  np  oonsiderablyj  giving  off  c&rbonio  avid  with  a  biuall 
(|Uautily  of  chlorine,  hut  when  the  liijnitl  begins  to  boil,  the  evolution  of 
chlorine  oeasea;  the  rapid  ebullition  is  kept  up,  as  long  as  any  oil  paam 
into  the  receiver  from  the  tube,  in  which,  if  it  be  moilerately  cooled,  all 
the  chloranil  is  deposited.  This  oil,  which  solidifies  ou  cooling  is 
collectod  on  a  filter,  repeatedly  washed  with  cold  water,  dried,  palrerised 
:ind  exhnusted  with  successive  small  quantities  of  cold  85  p.  c.  alcohol, 
as  long  as  the  alcohol  acquires  a  yellow  colour  and  gives  a  precipitate 
with  water.  Bichlorkinoue  then  reinuins  undjiitsulved,  together  with  a 
small  quantity  of  terchlorkinone  and  chloranil,  whilst  the  alcohol  retaiu 
in  solution  the  kiuone  »ud  terchlorkinone,  which  colour  it  yellow.  Theio 
compounds  are  precipitated  from  the  solution,  by  addition  of  a  trcblo 
volume  of  water,  in  slender  iieedleu  and  laminte,  uud  dissolved  in  a 
Mnall  quantity  of  hot,  moderately  strong  alcohol;  the  solution  cooled,  till 
the  large  yellotr  laniime  of  terchlorkinone  which  separate  out,  begin  to 
l>e  nB.^ociatod  with  needlefl  of  chlorkinone;  the  liquid  then  immediately 
filtered  and  mixed  with  water;  and  the  precipitate  consisting  of  chlor- 
kinone and  a  small  quantity  of  terchlorkinone,  freeil  from  the  latter  by 
repeatedly  treating  it  as  above  with  alcohol,  which  however  cannot  be 
oHected  completely  and  is  attended  with  great  loas. 

Proprrties.  Very  soft  yellow  needles,  which  melt  at  100**,  forming  a 
dark  yellow  oil  having  a  peculiar  aromatio  odour  and  sharp  bnrniDg 
taste;  its  solution  imparts  a  purple  colour  to  the  akin  and  other  orgaug 
substances.     Neutral. 

StUdekr. 

12  C 72-0     ....     50-56     39-48 

a  35-4     ....     24-86    41-31 

aU  SO     ....       2-11     115 

4  0  32-0     ..      82*T 18M 

/"'       C»CUPO«.„.  142  4     ....  lOO-OO     10000 

The  sbove  uidpfl  Kives  oearlj  the  formtila  of  birhlorkiaooe  or  of  ■  eoropoaiul 
dilorkinone  acd  terchlorkinone  in  r*|aal  numben  of  atoms  j  but  the  UaunK  it] 
orrt]rn>d  ko  ■bandnnti]'  in  the  •abeMnoc  ■naljrsed,  sbowthl  clearly  tbdt  it 
mixture  of  chlorkinone  and  tcrchlurkinone, 

DfCftrnposUiont.  1.  The  aqueous  selntion  when  boiled,  bernmes  dark 
red  and  opaque,  with  formation  of  brown  chhtrkinhydrunc  (C"C1'K*0*) 
and  a  brown  resin. —  2.  The  reddish  yellow  solution  in  cold  oil  of  vitriol 
quickly  solidifies  into  a  magma  of  white  neodletf.  —  3.  ChlorkinoiM 
dissolrefl  very  readily  in  cold  aqueous  sulphurous  acid,  aa  ohtorhy- 
drokinoDo : 

C"CIHH><  +  290»  +  2H0  -  C«CIH»0«  +  2S0». 

Combinatioju,  Cblorkinono  diseolvM  in  boiling  vattr  and  «p«faU« 
OB  eooliog. 
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It  dissolves  in  ether  and  in  strong  alcoJtol.  Also  in  a  hot  mixture  of 
strong  alcotiul  wilh  an  equal  quantity  of  water;  but  ou  cooling,  part  of 
it  seporatea  out,  and  the  poriiou  which  remainri  dissolved,  changes  the 
yellow  colour  of  the  solution  by  decouipo^itton  into  wine-rod. 

With  strong  and  weak  acHic  acid,  it  behaves  in  the  same  manner  aa 
with  strong  and  weak  alcohol.     (Stadeler.) 


Chlorhydrokiiione. 
C>«C1H»0*  =  C"CIH'0',H'0". 

WRhleb.     (184.').)     Ann.  Phann.  51,  \55. 
Stadeler.    Ann.  PImi-to,  69,  300. 

Colourleu  CAlorhydroHnone,  Hydraquinone  monoehlor/e. 

Formation  and  PrtpmrUion.  1.  The  solution  of  kinono  in  strong 
liydrocblorio  acid,  after  it  hiLs  become  colourle&s,  is  evaporated  till  it 
rrystalliaes.  The  brown  colour  which  the  solution  sometimes  acquires 
during  the  evaporation,  is  likewise  imparted  to  the  crystals.  (Wiihlor.) — 
S.  By  dissolving  chlorkinone  in  oaueoua  sulphurous  acid.  Since  however 
cblorKinonc,  as  hitherto  obtaiiud,  always  cuutuiuiij  tcrchlurkiuone,  the 
process  likewise  yields  terchlorhydrokinone.     (S^deler.) 

Pr^perii^i.  Colourless  needles  united  in  radiated  groups,  which  melt 
very  easily  and  solidify  \i\  the  crystalline  form  on  cooling;  eublime  at  a 
somewhat  stronger  heat,  in  shining  lumino},  and  with  partial  carbonisation; 
have  a  faint  peculiar  odour,  and  sweetish,  burning  taste. 


12  C  -  720 

CI 35-4 

5  H 5-0 

4  O  320 

C«CmK)< U4  4 


Wtlhter.  Schnedemiann. 

4B-87     ..M.-.     50-21  ....     50-42 

24-51     24-31  .  .     23-&2 

3-46    3-61  ....       3-60 

22-16     21'87  .-.     22*16 

100*00     100-00  ....  100-00 


BecompoJtttioiu,  1.  Its  aqueous  solution  immediately  reduces  silver 
from  the  solution  of  the  nitrate,  in  specula  and  spangles,  with  emission 
of  the  odour  of  kinono  (or  of  chlorklDone?  according  to  Ihe  followiogequition: 
C"aH»0*  +  2(AgO.NO«)  -  C"CUPO*  +  2Ag  +  2H0  +  2N(:V).  (Laurent.)— 
2.  The  aqueous  solution  mixed  with  scsquichlurldo  of  iron,  assumes  a 
dark  brown-red  colour,  becomes  milky,  ami  deposits  diirk  brown  oil- 
diope,  which  soon  change  to  blackiJli  green  prisms  (2C''=ClH^O*  +  2Cl 
s.  C**CPH*0»  +  2nCl.  Laurent,  Vompt,  Chim.  IHVJ,  190.) — 3.  The  deep  bluo 
solution  of  chlorhydrokinone  in  ammonia  quickly  turns  green,  then 
yellow,  and  lastly  brown-reJ.    (Wohler.) 

Combinations.  It  dissolves  very  readily  In  tcaier,  alcohol  and  tthcr, 
in  the  vapour  of  which  it  deliquesces.     (Wohlor.) 


Z    *r 


r. 


C<fB^. 


C=V7HV  =  C*C?H«0»,O». 
8TADXLUL      05*?'^     J^*.  /"«.-«.   «?,»9. 

IWfstnitii^H,  Froa  ih^  tB%»  cUaiued  hj  dkWng  %  mH  of  kiaie 
ftcU  vUh  a  cUonne-m!ncrF,  (p.  I  $6*  the  ^oi^inone  and  tke  gnaier 
part  of  the  tci¥h1ork:QoGe  arv  extracted  bj  eoM  alcohol,  then  tb«  nitof 
th<i  torohlorkinone  bjr  hot  alcx^hol  mixed  vi;h  an  equal  Tolome  of  water; 
the  ivmainine  niixturf  of  btchlorkinone  and  a  raudX  quantity  of  cUoranU 
ditiMtlvctl  in  hot  alcohol;  and  thr  crygtMis  of  bichlorkinonc^  after  cn^Bf, 
frtHHl  by  olutriatiou  of  th^^  mothor-liquor  from  the  delicate  needles  of  cUo- 
raiiil,  and  |»urified  by  cirstalliauon  from  a  mixture  of  ether  and  alcohol 

/'i^fiettit*,     l>ark    yoHow    flcmon-rellow    when  ciystalliied    frott 

ohul  nlnno)  )*lKiuiy,  oblique  rhombio'  primu,    having  their  termiaal 

ohiiqiioljr  wt  upon  the  obtuse  lateral  edges.    Melts  at  ir*0%  beoomei 

ilmo  darker  in  oolour,  and  volatilisee  slightly  on  ezpoouv  to  the 


BICHLORHTDROKINONE. 


189 


air,  more  when  boiU'il  with  water,     lliu  a  faint   aroiiiatio  oJonr  and   is 
Dearly  tasteless.     It^  soiutiou  ia  neutral  and   doc^   uot  colour  the  Bkio. 


12  C 72*0 

2  CI   70-8 

2U    „.. 20 

4  0    32-0 

....     40-73 
....    4004 
....      113 
....    1810 

Sttfdeler. 
....     40-72 
.„.    4014 
,».      115 
....    17-99 

C«CPH«0* 176-8 

...  10000 

....  10000 

Dec^tpositioiu.  Its  deep  red-brown  solution  in  weak  potash,  deposits, 
after  a  few  hours,  slender  red  prisms  of  a  potash-salt,  frum  whose  wine- 
red  aqueous  solution,  hydrochloric  acid  throws  down  an  acid  (not  further 
examined)  resembling  chloranilio  acid  and  likewise  forming  red  prisma 
It  diseotves  f-parin^ly  in  ammonia,  furniinj;  a  yellow  solution  which 
changes  to  red  and  then  to  black-brown;  and  if  then  evaporated,  leaves 
eal-animouioc  and  a  brown  siibstanco,  which  yields  a  copious  brown  preci- 
pitate with  hydrochloric  acid. —  When  it  is  boiled  with  water,  part  of  it 
volatilises  undeconjposed,  and  tlie  rewalntng  portion  colours  the  water 
violet  by  decomposition. —  By  boiling  with  aqueous  snlphurons  acid, 
bichlorkiuoue  la  convorted  into  bichlorkiuLydroue  and  blclUorhydro- 
kinone : 


and: 


2C»C1=HK)*  +  2S03  +  2H0  =  C«a*H*0»  +  2S0»j 
C^Cl'H'O*  +  2S02  +  2H0  «  C>«CFH<0*  +  2S0>, 


Cotnlinations.     Bichlorkinone  is  inaoluhio  in  water. 

It  dissoves  in  oil  of  vitriol  without  decomposition,  fonuing  a  yellovr 
solution  from  which  it  crystallisca  aa  it  gradually  absorbs  water. 

It  dissolves  without  docomposition  in  stroug  boiling  hydrochloric  acid^ 
and  crystallises  out  on  cooling. 

It  dissolves  sparingly  in  cold,  abundantly  in  hot  nt^rtc  acid  of  sp.  gr, 
1*25,  forming  a  yellow  solution  from  which  it  crystallises  undecomposed 
on  cooling. 

It  dissolves  readily  and  with  yellow  colour  in  ether. 

It  is  nearly  insoluulc  in  cold  strong  alcohol,  but  dissolves  abundantly 
in  the  same  liquid  at  the  boiling  heat,  forming  a  yellow  solution  from 
which  it  sepamtea  for  the  most  part  on  cooling;  the  mother-liquor,  after  a 
few  davf^,  assniuos,  a  dark  browninh  green  colour,  and  then  on  addition  of 
water  becomes  reJ.  In  spirit  of  40  por  cent,  it  dissolves  but  very 
sparingly,  even  on  boiling. 

It  dissolves  pretty  freely  in  strong  boiling  acHic  acul^  separates  thero- 
from  on  cooling  in  long  prisms,  and  leaves  a  mother-liquor  which  soon 
becomea  brown-rod  by  decomposition,     (Stiideler.) 


Bichlorhydrokinone. 
C»CI»H'0*  =  C"CPH»0»,H«0\ 

Stadelbb.     (1849.)    Ann.  Pfiamu  69,  312, 
CohurUtt  BickiurAydrotinonv. 


190  BENZENE:  OXYCHLORINE-NUCLKUS  C'^Cl^H^O^. 

Tbe  coIoarleM  solulton  (rid.  jntp.)  obtained  by  heating  bichlorViiione 
witb  coDcentiuted  Rulpliurous  aoid,  deposits  on  coolin*;,  prieiiis  wliich 
must  be  washed  with  cold  water  and  dried. 

Colourless  needles  and  shorter  prisms,  resembling  oxalic  acid,  having 
a  pearly  lustre,  and  united  in  stellate  groups.  Melts  at  105''^  forming  a 
red-brown  liquid,  which  solidifies  again  witliout  eoloiir  on  cooling. 
Sublimes  at  120°  in  delicate  ueedles,  at  160",  very  quickly,  and  when 
heated  iu  contact  with  the  air,  diffuses  white  aromatic  vapours.  Haa  a 
burning  aromatic  taate.     Reddens  litmus. 


UC 

a  a 

4H   „, 

4  O    „.... 

...   ra-o 

...    70^ 
...       4-0 
...     .32-0 

...  40-ar   .. 

....    3ft-60 
..-       224     .« 
....     17-89 

&t&<leler. 
49-U 

a"24 

C»CPH*0<  

...  178-fl 

....  lOO'OO 
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DtcompotitUnu.  1.  When  set  ou  6re,  it  boms  vith  a  very  hriglit. 
groen-edged  flame. —  2.  When  immersed  in  nitric  acid,  it  ts  immediately 
converted  into  bichlorkinone.  Similarly,  when  iU  hot  aqueous  solution 
IB  mixad  with  a  sufiicient  quantity  of  eesquichlorido  of  iron,  whereas  a 
smaller  quantity  throws  down  violet  or  greenish  black  crystals  of  hydraled 
bichlorkinhydroue.  [C"C1*H*0H  4Aq7|  Ita  solution  in  weak  alcohol 
added  to  a  neutral  solution  of  nitrate  of  silver,  precipitates,  slowly  at 
ortlinary  teniporatures,  more  quickly  at  the  boiling  beat,  a  silrer 
spcculuni,  nnd  yellow  anhydrons,  together  with  violet  hydratcd  bichlor- 
kinhydrone,  but  it  does  not  part  with  a  greater  quantity  of  hydrogen. — • 
3.  JU  coloortcss  solution  in  weak  potash  toms  green  and  afterwards  red 
on  exposure  to  the  air,  and  eovn  deposits  a  violet  powder. —  4.  Its  yellow 
solntion  in  ammonia  becomes  deep  red  on  exposure  to  the  air,  and  thon 
yields  a  brownish  deposit  containing  a  erystallrne  and  an  amarphoiv 
flabstonce. 

Combinatiotu.  It  dissolves  rery  sparingly  in  eold,  readily  in  hot 
wtftr. 

It  is  insoluble  in  cold,  bat  dissolves  in  warm  oU  ofvitrxol^  and  rtys- 
tallises  tlierefrora  on  cooling,  especially  if  the  oil  of  TJtriol  can  absUw;t 
water  from  it. 

It  dissolves  sparingly  in  boiling  hydrocMorie  acid,  and  separates  on 
cooling. 

It  dissolves  in  amwwnia  with  yellow  eoloar,  and  in  peitnh  withoat 
colour. 

It  forius  a  white  precipitate  witb  neutral  )ead-acetat«  disvolrsd  !■ 
alcohol. 

It  dissolves  very  readily  in  alcohol,  fthcr,  and  wann  aeeiic  acid. 


Chloranilic  Acid. 
C^1*H»0*  =  C»C1«H»0\0«. 

EnDVA»!f.     (1841.)     J.  pr.  Chrm.  22,  281. 

Formation  and  Prepnration.     The   purple   solution  of  chlonnil 
warm  dilate  potash  (p.  107),  deposits  on  cooling,  nearly  alt  tbe  chlonui- 


CHLOnANlLTC  ACID. 

late  of  notftflfi  that  has  fornicJ  io  it;  this  salt  is  then  separat^H  from  tho 
nearly  aecdlorised  mother  liquor  (containing  chloriile  of  potassium  and 
potaah),  and  purified  hy  rccrybtallisation  from  water.  The  cold  aqueous 
solution  of  these  crystals  astjumca  a  reddish  yellow  colour  on  addition  of 
hydrochloric  or  sulphuric  (not  of  acetic)  acici;  and  Boon  afterwards  depo- 
sit* the  cbloranilic  acid  in  reddish- white,  micaceous  scales,  wliich,  wlien 
collected  on  a  filter,  exhibit  the  colour  of  red  lead.  When  the  aqueous 
eolution  of  chlorauilate  of  potash  is  heated  with  an  excesi  of  the  prcci- 

{>itating  acid,  tho  chloranilic  acid  Is  deposited  on  cooling  in  granules  and 
aminffi. 

Properties.  Minium-coloured  scales,  granules  or  lamina?,  which 
mblime  but  partially  when  heated  in  a  test-tabe,  the  greater  part  turning 
brown  and  decomposing. 


12  C   

72-0     . 

.     34-48 
..     33*91 
...       0-96 
..     30-65 

Erdmnnn. 
..     35-08 

2  a 

70*8     . 

.     33-4H 

2  H  

^„ «      JHI    . 

1*05 

BO  

64-0     . 

...     30-39 

C^CTH^O" 

20B-S     . 

..  10000 

...  10000 

Dvxmpotition.  Tlie  violet  solution  of  the  aoid  io  water  is  decolorised 
hy  nitric  acid,  with  erolntion  of  a  coloorless  gas. 

Conibinatiom,  Tho  crystallised  acid  contains  *t'X4  p,c,  (2  At.) 
tpotrr,  which  escape  at  120  . —  It  dissolves  with  violet  colour  in  water, 
and  is  precipitated  therefrom  by  hydrochloric  or  sulphuric  acid,  with 
decoloration  of  the  water. 

C^Uoranilate  of  Ammonia.  —  The  solution  of  the  acid  in  warm 
ommonim  yields  crystals  on  cooling,  which  rf^semble  the  potash-nalt  in 
appearance  and  in  their  ohemioal  relations. 

Chioranilaie  of  Foiasfi.  — Preparation  at  above.  Brownish  porple  prisms 
having  a  strong  lustre.  Tboy  do  not  give  ofi"  water  at  100^,  but  burn  at 
a  higher  temperature,  with  »ilight  detonation  and  emission  of  purple 
raponrs.  (In  dilute  hydrochloric  acid,  they  assume  a  redlead  colour 
without  alteration  of  form  :  J/ofmnnn.)  They  dissolve  to  a  moderate 
amount  in  water  and  alcohol,  fumiing  viulct*purple  solutions;  and  to  a 
smaller  amouut  in  aqueous  potash. 


CryttaU. 

Erdmtnn. 

KC    « 720    . 

..     23-75     ... 

24*06 

2  a  « Tft-S     . 

..     23*35 

tR  ....- ...„.      2HI    . 

..      0'66     .. 

0-8t 

2  KO    .«« 94-4     . 

..    8113    .. 

.,.-     30*  77 

H  0    .„ 64-0     . 

...     21-11 

C"CI»K»0"  +  2Aq   ....  303-2 

.    100-00 

The  aqueous  solatiou  of  the  potash-salt  preci])itatescA/ork/«  ^&<»*iuin 
in  red-brown  micat-eons  scales  very  sparingly  soluble  io  hoiliug-walcr;  — 
with  nrutral  acetate  of  le/id  it  foima  a  brown  pr«?cipitJite; — with /<mc 
nitrate.  bliickUh;  —  with  cu;Wc  sulphate,  precnifrh  brown;  • — with  iwr- 
curous  nitrate,  yellowish  brown  ;  and  with  nitrate  of  tilcirr,  a  red-brown 


resulting  torchlorkinooe,  partly  carrieil  forward  by  the  cTilorine-pis,  !«n*1 
partly  suhliineil  in  yellowieh  laminw  in  the  receiver,  is  then  pnrifi^l  bv 
solution  in  boiling  nlo^hol  and  orytttalliuation,  nfter  addition  of  ■  small 
quantity  of  cold  wattr.  (^Vo^k^oMen9ky.)  — 2.  It  i8obt:\ined  in  the  pre- 
paration of  clilorkinone  (p.  186),  and  freed  from  that  rompunnd  l-y 
repeatud  solution  in  hot  moderately  strong  alcohol;  as  the  eulution  couly, 
the  terchlorkinnne  crystiillises  ont  first,  and  may  then  be  wasbeO  with 
cold  alcuhnl.  The  portion  of  terchlorkiuone  which  dissolves  tngelbor 
with  the  chtorkinone  is  precinitAtod  by  water,  and  ftirtber  pnrlfied  by 
alcohol,  aa  above.     (Stadeler.) 

Propertiei.  Large  golden-yellow  lamince.  (Rti<Ieler.)  Pale  yellow, 
soft  to  the  toucb,  friaUlo.  (Woakresscnsky. )  Melts  at  ItiO''  (somewhat 
above  100",  according  to  Woskrcssvnsky);  nnd  Biiblimes  at  130"  in  deli- 
cate yellow  irideflcent  lamina^.  (Stadoler. )  Has  a  penetrating  aromatic 
odour  (Woskresaensky);  nearly  iiiodoroue,  and  at  first  tasloless,  bulafier- 
wards  produces  an  unpleANint  scratcliing  siensation  in  the  throat 
(Stadeler.)  The  alcobolic  aoluliou  does  not  redden  litmus  (W'oakrw- 
ecnsky),  or  colour  the  akin  or  ntbor  organic  tiaaues,  unle&s  it  contains  a 
pmall  quantity  of  cblorkiuone,  in  which  caae  it  reddens  them  (Stadeler); 
it  imparta  a  dark  red  colour  to  organic  substances.     (WoskrefiAen«ky.) 


18  c ra-o 

3  n «„ .,„  IDA'S 

H      ..>.,H*MM«»«»t  I'O 

4  0   320 
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VoflVreftentkjr.       Stldvler. 
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15  15     l.Vfi5    14*88 

100  00     100*00     100-00 


I 


Dfcnmptititifintt.  1.  When  immersed  in  dilute  pota^b,  it  turns  grvvn, 
tben  diastdvos  with  red  brown  colour,  and  after  a  few  boars,  deposits 
long  red  neeiltcH  of  a  potanh-gaU,  fiom  whoM>  wine  red  aqueous  oolation, 
bydrochl(>ric  acid  throws  down  red  needlea  of  the  peculiar  acid  mentioned 
at  page  189.  (Stadeler,)  —  2.  With  auinioniaoal  gns  it  fonna  cioenUd- 
green  crystals.  (Woskreeacutfky.)  It  disaolves  after  a  while  in  weak 
ammonia,  forming  a  red  solution;  with  strong  ammonia,  it  producer  at 
first  a  green  colour,  but  afterwards  forms  a  brown-red  solution,  mhicli 
when  left  to  evaporate,  forma  small,  burd,  dark  brown  crystals.  (Stiideter.) 
•^3.  By  hot  aqueous  sulphurous  ucid,  it  is  converted  into  t«rchIorby- 
drokinoue.     (Stadeler,) 

CiftnbinaUoni.  It  is  soluble  in  cold,  but  dissolves  rory  sparingly  in 
boiling  water.     (Stadeler.) 

From  its  deep  yellow  solution  in  cold  oil  of  vUriolj  it  U  precipitated 
by  water.    (St-iidcfcr.) 

From  its  solution  in  bot  strong  niirie  acid^  it  orystuUises  in  yellow 
lamintu  on  cooling.    (Stadeler.) 

It«  alcoholic  solution  does  not  precipitate  neutnd  actiaU^  o/ Iratl  or 
nitrate  of  tUver.    (WoskreHseuaky.) 

It  dissolves  sparingly  in  o<dd,  more  abundantly  in  bot  a/coAo(,  and 
MpanUes  on  oooliog,  tue  more  compleiely  h  toe  ftloohol  ia  w<ak«r. 
(SUdeler.) 
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l>y  mixing  a  liot  aqueous  aolation  of  bioblorbydrokinone  with  sesqui- 
chloride  of  iron,  it  forms  long  fiat  blackish  green  needles  like  kin- 
liydrone.  The  crystals,  placed  over  oil  of  vitriol,  or  heated  to  70°,  give 
off  their  water,  vithoat  change  of  form,  and  loaves  the  anhydrous  yellow 
eomponnd.  Under  oil  of  vitriol  or  a  small  quantity  of  alcohol,  they  also 
give  off  water  and  turn  yellow. 


Or: 


24  C    

...  144-0    . 

...    36-77     ... 
...     3616 
...       2-55     ... 
...     24-32 

Stiideler. 
36*90 

4  CI  

...  141-6     . 
...     100     . 
...     96-0     . 

10  H    

.    .       275 

12  0    

C?^C1*HH)8  +  4Aq    . 

C2^C1<H«0« 

4  HO 

...  3910    . 

...  355-G     . 
...     3C-0    . 

...  100-00 

...     90-81     ... 
...       9-19     ... 

Stftdeler. 

90-91 

9*09 

391-6     . 

...  10000     ... 

10000 

Bicblorkinhy drone  is  scarcely  soluble  in  cold  toater,  but  dissolves 
readily  in  boiling  water,  whence  it  separates  on  cooling,  partly  as  the 
yellow  anhydrous  compound,  partly  as  the  violet  bydrnte. 

It  dissolves  with  yellow  colour  in  oil  of  vitriol,  and  crystallises  out, 
also  with  yellow  colour,  as  the  oil  of  vitriol  gradually  takes  up  water. 

It  dissolves  with  chrome-green  colour  in  aqueous  ammonia  or  potath* 

It  dissolves  readily  and  with  yellow  colour  in  alcohol. 

It  dissolves  very  readily  in  ether.  The  solution  yields  by  spontaneous 
evaporation,  partly  yellow,  partly  violet  crystals. 

From  the  deep  red  solution  in  hot  strong  acetic  acid,  it  crystallises  on 
cooling  in  thin  dark  green  prisms.     (Stiideler.) 


OiPycUonne-nucletit  C"CPHO'. 

TerchlorMnone. 
C'Ci'HO*  =  c'K;rao»,o*. 

WosKRESSENSKY.  (1839.)     J,  pi\  Chtm.  18,  419. 
STADEtBR.    Ann,  Pkarm.  69,  318. 

Tyichlorehinon, 

F&rmaiion.     By  the  action  of  chlorine  upon  kinone. 

Preparation.  1.  Dry  chlorine  gas  is  made  to  act  upon  kinone,  which, 
in  order  that  the  temperature  may  not  rise  too  high,  must  not  bo  in  largo 
quantity,  and  must  at  first  be  cooled  from  without,  but  afterwards,  to 
complete  the  decomposition,  must  be  surrounded  with  hot  watftt*,  iVa 
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rc«iiltiii|C[  trrchlorkinoiie,  partly  carried  forward  hy  the  uT)lorIne-^ra8|  nn<1 
partly  sul>linie<l  in  yellowish  laminffi  in  the  receiver,  ii*  then  purified  by 
dulution  in  1>otlinj^  nlcohul  and  crystalliKation,  nftor  ndditiou  of  a  small 
quantity  of  cold  water.  (Woskresaensky.)  — 2.  It  isohtainod  in  the  pre- 
paration of  chlorkinone  (p.  180),  and  freed  from  that  compound  hy 
repeated  solution  in  hot  moderately  strong  alouhol;  as  the  solution  coolc, 
the  terchtorkinone  crystnllisea  nut  Hrst,  and  may  then  bo  waslied  with 
cold  alcolinl.  The  portion  of  tcrolilorkinono  which  dissolved  tnjjether 
with  the  chlorkinone  is  precipitated  by  water,  and  farther  pnrifieil  by 
alcoholj  as  above.     (Stadder.) 

Propertiet.  Large  goldon-yellow  laminm.  (Stiideler.)  Palo  yellow, 
soft  to  the  touch,  friable.  (Woskressensky-)  Melts  at  160°  (frnmcwbat 
above  lOO'*,  according  to  Woskressensky);  ami  sublimes  at  130"^  in  deli- 
cate yellow  iridescent  lamina*.  (Stadelur.)  Has  a  penetratinir  aromatic 
otinur  (Woskressensky);  nearly  inodomus,  and  at  first  tasteless,  but  after- 
wards protluces  an  unpleasant  scratcliin;^  sensation  in  the  throat 
(Stadcler.)  The  alcoholic  solution  docs  not  redden  litmus  (Woskrcs- 
scnsky),  or  colour  the  nkin  or  other  or^nic  tissues,  unless  it  contains  a 
smalt  quantity  of  chlorkinone,  in  which  ai»e  it  reddens  them  (Stadeler); 
it  imparts  a  dark  re<l  colour  to  organic  substances.     (Woskresseneky.) 


Wotkreswniky. 
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DemmpontiotuL  1.  When  immersed  in  dilute  potash,  it  turns  greei 
then  dissolves  with  red  brown  colour,  and  after  a  few  hours,  deposits 
lonf;  red  needles  of  a  potash-salt,  fiom  whose  wine  red  aqueous  solution, 
hydrochloric  acid  throws  down  rod  needles  of  the  peculiar  acid  mentioned 
at  page  180.  (Stadeler.)  —  2.  Wiih  ammoniacal  gas  it  funns  emerald- 
green  crystals.  (Woskrc&scusky.)  It  dissolves  after  a  while  in  weak 
ammonia,  forming  a  red  solution;  with  strong  ammonia,  it  prrMluccs  at 
first  a  green  colour,  but  afterwards  formn  a  brown-re<l  t-otutinn.  which 
when  left  to  evaporate,  forms  small,  hurd^dark  brown  crystals.  (Stadeler.) 
—  3.  By  hot  aqueous  sulphurous  acid,  it  is  converted  into  terchlorkT- 
drokinune.     (Stadeler.) 

Combinationt.  It  is  soluble  in  cold,  but  dissolves  very  sparingly  in 
boiling  water.     (Stadeler.) 

From  its  deep  yellow  solution  io  cold  oil  uf  viirinij  H  is  precipitated 
by  water.    (Stiideler.) 

From  its  solution  in  hot  strong  nitrif  acid,  it  crystallises  in  yellow 
laminar  on  cooling.    (Stiideler.) 

Its  alcoholic  solution  docs  not  precipitate  neutral  actUOe  <^  lead  or 
nitrate  of  tUwr     (Woe(kre^se^lkv.) 

It  diMiolvcs  spariiiglv  in  cold,'  more  abundautly  in  lot  o/ooAo^  and 
Mparates  on  ooolinx,  tbe  more  completely  as  ibe  oloohol  is  weaker. 
(6fc&d«lar.) 
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It  Ji8«o1rofl  in  eOter.  (WoakreaseDsky,  Stadeler.) 
With  acetic  ctcidj  both  strong  aud  weak,  it   behaves  ss  with  alcohol. 
(Stadeler.) 


Teroblorhydrokiuoue. 
C"C1"H»0*  =  C»CPHO»,H"0«. 

Stadeler.  (1849.)    Ann,  Pharm,  69^  321. 

Preparation.  The  colourless  solation  of  terchlorkinone  in  a  euflicient 
quantity  of  hot  aqueous  sulphurous  acid,  deposits  the  terchlorliydruki- 
none,  on  ccmling,  in  small  crystals,  or  on  evaporation  over  the  water- 
bath  in  the  form  of  a  henvy  oil  which  crvstallites  as  it  cools;  a  portion, 
however,  remains  in  solution,  and  may  he  obtained  hy  evaporultng  tite 
aqueous  solution  in  vacuo  over  oil  of  vitriol.  It  is  freed  from  adhering 
sulphuric  acid  by  washing  with  culd  water. 

Propertia,  Colourless  laininoe  and  6at  prisms,  which  uielt  somewhat 
abora  130",  and  snhlimo  in  delicate  iridescent  laniinse.  Has  a  faint 
arom&tic  odour,  and  it  buroiiig  aromatic  taste,  especially  when  moiatened 
with  alcohol.     The  alcoholic  solution  reddens  litmus. 


DecompoBitions.  1.  Its  solutions  are  coloured  green  hy  hypochlorite 
of  soda.  —  2.  Strong  (not  dilute)  nitric  acid,  cniiverta  it  by  oxidation 
into  terchtorkiuhydrone.  The  same  cuini>ound  appears  to  be  formed  on 
abiding  nitrate  of  nlvtr  to  a  weak  alcoholic  solution  of  terchlorhydroki- 
none,  a  specular  depi^sit  of  silver  being  formed  after  some  minutes  (or  more 
quickly  if  aiiled  by  heal),  and  afterwards  yellow  rhombic  lamina)  dcpo- 
vited, — or  when  to  the  same  solution,  sftquic/doriJe  of  iron  is  added, 
whicb  at  lirfit  produces  a  deep  brown  culour.  — 3.  Its  solution  in  aqueous 
poLutth  or  nmnxtnia,  which  is  colourless  at  tirst,  turns  groen,  red,  and  brown 
when  exposed  to  the  air,  and  iifterw»rdt>,  without  depositing  crybtuls, 
forms  with  hydrochloric  ncid  a  thick  precipitate,  which,  when  formed 
from  the  potash-solution,  is  converted  by  boiling  into  a  heavy  mixture  of 
light  yellow  laminte  and  hlnck-blue  crystals  recognisable  by  the  micro- 
scope, and  when  formed  from  tho  ammouia-saU  appears  fiesb- coloured 
and  amorphous. 


Combinations.  It  dissolves  sparingly  in  cold  vat^r,  slowly  and  with 
fuaion  In  boiling  water,  from  which  it  separates  partially  on  cooling. 

From  it»  solution  in  warm  oii  vf  viiriolf  it  crystallises  as  the  liquid 
absorbs  water. 

Itfl  alcoholic  solution  forma  a  white  precipitate  with  neutral  acetate  ^f 
lead. 

It  dissolves  readily  in  alcohol  and  efh^r. 
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Conjugated  Cotnpottnd, 

Terchlorkinhydrone. 
c»*ci*ii*o''  =  c»k;i»ho*,c^*chh'0'. 

Stadeler.  (1849.)     Jnn.  Pharm.  60,  323. 

Yellow  TrichlorhydittcMnone. 

Wbon  terolilorkinone  id  boiled  with  a  qiiantiiy  of  aqueoos  sulpburooa 
acid,  lo83  tban  enfficitjiit  to  convert  it  into  tcrchlorbyUiokinone,  a  red- 
browu  liiiuiil  is  formed,  on  which  tliera  float  brown  viscid  oil-drop^, 
probably  belonging  to  this  compound;  in  a  larger  quantity  of  6ulpharoiia 
acid,  tiiey  dissolve  without  colour,  as  cblorhydrokiuono. 


Chlonnc-nnclem  C^*CI*0». 


Chloranil. 
C"C1*0*  =  C"Cl*0«,0«. 

Erdmann.  (1840,)    /.  pr.  CJtem.  23,  273  and  27D. 
A^W.  HoFMANN.     Ann,  Pharm.  52,  55, 


FonnntioTt.  1.  From  carbolic  acid,  kinono  (Ilofmanu'),  anilins 
^Fritzcho),  chloraniliDe,  biaitrocarbolic  acid  or  iornitroearbott'c  ootd 
(Itofmanu),  when  either  of  these  couipounils  is  heated  with  bydrochlnrio 
acid  and  chluratc  of  potash.  — 2.  Similarly  from  galicylous  aoid,  t^licylio 
acid  (ul^o,  according  to  Cabaursjj  nitrosulicylic  acid,  or  uiithraoilio  aciil, 
willi  evolution  of  carbonic  acid.  (Not  Irom  benzoic  acid  or  itn  ullied 
compounds.)  (Hofuianu.) — 0.  From  hinic  acid  when  heated >vitb  common 
f<nlt,  peroxide  of  man  gran  c^r-,  and  feul|ibnrio  acidj  —  together  with  car- 
bonic acid,  the  tlircc  cldorkinoncs,  l<c.  (StHdelcr.)  —  4.  From  tsatia* 
when  boiled  with  hyilrocblaric  acid  and  chlorate  of  potash  (Laurent); 
from  alonbolic  eldori.snlin  or  bicldorlsiitin  by  tho  action  uf  chtoHuo  ga« 
(Erdmann);  or  more  rjuicUIy  by  hy»lroch]oncacid  and  thlorato  of  potash, 
-  whereas  indigo  trcnicd  in  the  mVAO  m:inner,  givea  mily  tnicoa  of  tJiis 
compound.  (Hofmaun.)  —  .'».  Fmm  jiyrocitocbin,  C"H*0*,  by  the  actiun 
of  hydrochloric  acid  and  cblomto  of  poti^h  (K,  Wflgnor,  J,  pt\  Ckfrn, 
67,441): 

c'-'ii'O'  +  loci  -  c^cHo*  +  cua. 


Pt'ff^j ration,     Ptronj,'  hydrocbloHc  acid   is  poured  upon   carlwlie  ach 
inaba«iii;  eblorate  of  p-itasb  added  in  snuill  cry*>t.»lfi;  and   the  niixtura 
ioatcd  .15  soon  n9  tho  first  vio'ent  action^  'rhich  may  amount  to  i- 
ovrr,    the  heiit'n^'    Iming  cotitiuuod  fur  ftoino  time,  till  in 


cai'liollc  aciiJ,  wlii'.-b  at  first  bocomea  Ibick  an<l  red  brown,  is  convcrtcl 
iuto  a  light  ye)Iow  crystallirio  iiiasa,  wliicli,  after  wasliiug  with  water, 
may  be  crystallised  from  boiling  alcohol.  The  transformation  takes 
place  more  quickly  when  the  carbolic  acid  ia  distolved  in  boiliug  wuter 
or  in  alcohol;  but  if  alcohol  bo  used,  it  is  necessary,  on  account  of  the 
readiness  with  which  explosion  taked  placo»  to  use  more  dilute  hydro- 
chloric acid  and  to  add  the  chlorate  of  potash  gratlnally.  (Hnfmann.)  — 
2.  By  boiling  kiuono  (HofmannJ,  or  the  wash-wattr  obtained  in  the 
preparation  of  kinono  by  Wihler's  prucosy  (p.  159),  which  contains 
kihoue  in  the  state  of  very  ililuto  solution  (^tJiileler),  with  hydro- 
chloric ncid  and  chlorate  of  pnla-^h. — 3.  Similarly,  binitrocarbolic  or 
ternitrncarbolic  acid  dissolved  in  water  or  alcohol.  (Hnfmtinn.) — 1.  Also 
salicylous  acid,  salicylic  ncid,  nitrosalioylic  acid,  or  salicin.  The  last 
must  ho  dissolved,  Logether  with  chlorato  of  potash,  in  boiling  water,  and 
small  qiiantitie.3  of  hyilrocbloric  acid  then  iiddud,  whereupon  tli©  solu- 
tion immediately  acquires  a  deep  oraMge-yoilow  colour,  and  becouiea 
covered  with  a  crust  of  small  crystals  of  cbloranib  amounting  to  30*27  p.o. 
of  the  salicin.  If  the  ttiLliciu  be  tirat  hraLcd  with  hydrochloric  acidalono, 
ealiretin  is  formed,  which,  when  afterwards  heated  with  chlorato  of 
uotash,  does  not  yield  any  clilomnil.  (llofmann.)  —  5.  When  a  salt  of 
kinio  acid  U  distilled  with  cnmmon  salt,  peroxide  of  manganese,  and 
aqueous  eulpburic  acid  (p.  IbC),  a  portion  of  the  chlorand  thereby  pro- 
duced dublimes  in  the  upper  purt  of  the  tliisk  and  in  the  distillation-tube^ 
a  considerable  portion,  however,  remaining  in  the  residue.  (Stiitleler.)  — 
e.  Chlorine  gas  is  passed  through  80  per  cent,  alcohol  in  which  chlor- 
isatin  or  bichlorisatiu  is  dissolved  or  suspended,  till  the  thick  oily  liquid 
which  falls  down  no  longer  increases,  and  nothing  more  is  formed  than 
products  of  deconip*tsition  of  the  alcohol;  the  oily  Jicjuitl,  ufler  removal 
of  the  sal-autmoni.LO  by  water,  is  exhausted  with  coUl  alcohol,  which  dis- 
solves cblorintttcd  chlorindoptt'no  ami  a  resinous  subsUince,  together  with 
heavy  hydrochloric  ether  and  other  pri  ducts  of  decomposition  of  the 
alcohol,  and  leaves  the  greater  part  of  the  chloraaii  in  ibo  crystallino 
form.  The  alcoholic  solution  evaporated  to  a  syrup  and  cooled  yields  an 
additional  quantity  of  chbtranil  crvfelals  to  be  purified  by  exhaustion 
with  cold  alcohol;  and  the  alcoholic  liquid  thereby  obtained,  yiehUetillan 
additional  quantity  by  repetition  of  the  procc^.  The  whole  of  the 
chlorantl  crystals  arc  washed  with  water,  and  finally  purified  by  repeated 
crystallisation  from  hot  alcohol,  or  by  ?^ublimation — a  small  quantity  of 
charcoal  then  remaining — and  wasbin;;  tlia  sublinuitc  with  cold  alcohol. 
(Erdmanu.)  —  7.  I'ulvoriscd  isatin  is  atlded  to  huilin^  hydrochloric  acid, 
then  chlorate  of  potash;  and  the  resulting  soft  mjiss  mixed  with  crysUils, 
is  washed  with  water,  thrown  upon  a  filter  together  with  a  little  ether, 
trashed  with  cold  alcohol,  and  purified  by  crystallij-atiou  from  but  alcohob 
or  by  sublimation.  (Laurent;  /ifv.  seimt.  10,  141;  abstr.  J.  pi\  Chan, 
30,  277.) 

Proprrtifs.  Palo  yellow  (golden-yellow  according  to  Uofnmun), 
nacreous,  often  iriJc^icent  lamimc.  (lirdmann.)  Voktitisee  completely  at 
a  gentle  heat  without  fusion,  and  without  leaving  any  reaidne  of  char- 
coal (slowly  at  150^  quickly  between  210''  and  2-20":  J/o/ina)tn)j  in 
yellow  vapours,  which  condense  on  cold  bodies  in  deliiate  htniinuj,  and 
ou  hot  bodies  in  the  form  of  a  liquid,  snU<lifying  to  a  sulphur-yellow 
riystalline  mass  on  cooling.  Larger  quantities  of  chloranil,  whea  ra^'wU^ 
Ucutcd,  molt  partially  iuto  ft  dark  browu  boWvng  V\f^n\«\,  iMxWa.N^  w.  wvvJ\ 
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quantity  of  charcoal.  —The  alcoholic  solution  has  no  ftction  on  veget&ble 

vulourti.  (Erdmunu.) 
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DeeomposUiont,     1.  Chlor&nil  dissolvM  very  readily  and  with  dark 

purple  colour  (after  previously  ussumitijr  a  t^reemsh  black  colour  :  //of- 
maHn)t  in  vann  dilute  ;>o/Wi,  iu  the  form  nf  chloranilate  uf  ^toah,  vhich 
aoon  crystallises,  au<l  chloride  of  putatistum. 

C»a<0*  +  4K0  *  C»C1'K«0»  +  2KCL     (Erdmwm.) 

When  stronj^  pota.'ih  ia  uiwsfl,  part  of  tho  product  is  further  decomposed, 
eo  (hat  the  brown-rod  solution  yields  but  a  small  quantity  of  chlurunilate 
of  poiaah.  and  a  dark  mother-liquor  which  i«  not  precipitateil  hy  hydro- 
ehhjric  acid.  (Erdmann.)  — '2.  It  dissulves  slowly  and  with  deep  bluod-rcd 
colour  in  aqueous  ammonia,  forming  ohloranilammone  (chloranilamate  of 
ammonia,  accordiug  to  Laurent)  which  crystallisos  oat,  and  sal-ammoniac: 

c"ci*o<  +  4NU»  +  «Ho  -  c»T**am»o«  +  2nhh:l 

3.  Chlor^nil  gently  hcftied  with  alcohol  to  which  ammonia  is  added, 
yields  brown-red  ohloranilamide  which  remains  undissolved,  together 
with  a  solution  of  chloranilamate  of  ammonia  and  another  subfit&no*  : 

C"a*0*  -*-  4NH»  -  C"N»a=H*0«  •»•  8NU*Cl. 

If  ab«n|ut«  alcohol  and  ammoniacal  gas  were  used,  the  chief  product 
would  probably  be  chloranibimidu.  (Laurent.)  —  4.  The  yellow  siilutinn 
of  chlomnil  iu  aqueouti  mono«ulphide  uf  putuasium,  quickly  mixed  with 
hydrochloric  aciil,  without  contact  of  air,  yields  a  precipitate  which  has 
a  sulphur-yellow  colour  when  dry.  This  precipitate,  wheu  heated,  yields 
a  few  colourless  needles  and  lamiux,  then  melts  and  decumpo>eSf  giving 
off  sulphurous  acid.  It  dissolves  in  alcoh<d  and  ethor,  and  with  red- 
brown  colour  in  potash.  When  purilloil  from  any  free  sulphur  that  may 
be  mechanically  mixed  with  it^  by  trentin^  it  with  sulphido  of  carbon, 
whereby  it  is  |>artially  dissolved,  it  contains  81  p.  e.  sulphur  and  5\S 
chlorine.  On  exposure  to  the  air,  the  yellow  solution  of  ohloranil  in 
monoeulphide  of  iMttasfliam,  quickly  turns  red»  then  brown,  thou  black, 
and  deposits  a  black  granular  powder,  which  contains  sulphur  and 
potaih,  and  docs  not  dissolve  in  water  or  alcohol.  Thn  yellow  solution 
of  chloranil  iu  ordinary  liver  of  sulphur,  becomes  yellowish  reil  on 
exposure  to  the  air,  then  assumes  a  continually  deeper  purple,  and  at 
latt  a  black  colour,  first  depositing  sulphur  and  aftvrwurils  a  black 
powder.  (Erdmann.^  —  5.  Chloranil  Uiiled  with  aqueous  snlphnrooa 
acid,  takes  up  211  and  is  converted  into  chlorhydrauil.     (Stadoler.) 

Cbloninil  is  not  decomposed  by  sulphuric,  hydrochloric,  or  ereti  by 
boiliug  uitrio  acid  (or  hy  boiling  aqua^regia,  or  by  chtorido  of  lime: 
St4nAoH4e)i  neither  is   any  decomposing  action  exerted  npoa  it  by  at 
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alcolinlic  solution  of  iodide  or  bromide  of  pota-^siinn  wheu  boiled,  or  by 
cyanide  of  mercury  wbcu  sublimed  with  it.    (Erdmann.) 

Combinationt.     Chloranil  U  insolublo  in  walcr,     (Erdmaua.) 
It   is    ueurly  imwliible  in    cold   alcohol,    but   diaaolvea    upariiigly    in 
boiling  alciihol,  forming  a  yollow  solution  which   cliaugea   to  light  violet 
on  cxpot-uro  to  the  air,  and  deposits  nearly  all   the  cliltiranil  on  cooling, 
(fiofmann  J 

Id  etfierj  it  dUaoIres  somewhat  more  freely.    (Hofmanii.) 


Ghlorhydranil. 
C'Cl'H'O*  =  C'»CUO',H'0». 

Stadelek.    (1840.)    Ann.  Phatin.  69,  327. 

Formation  and  Prfparation.  Crystals  of  chloranil  are  boiled  with 
a<(i]eau8  ^^utphurou^  acid  till  ihey  cxliiljit  no  furdier  cliani^e  of  colour; 
the  then  bniwnish  whiU)  oryiit.al8  collected  on  a  Biter,  washed  with  cold 
water,  anil  dissolved,  after  drying,  in  a  mixture  of  tther  ami  weak 
nlcnhol;  tho  eoliition  left  to  evapomle  till  it  crystallises;  the  ma-«8  of 
brownish  white  laminae  di;i9olvod  in  strong  boiling  acetic  acid;  and  tho 
solutiott  liUercd  from  a  brownish  tenacious  mass,  and  cooled  to  the  crystal- 
lising pomt 

I'fopriiifg,  Delieato  white  nacreous  laminte.  They  do  not  alter  at 
50'  but  become  8ii;,dilly  browu  at  160^,  strongly  between  213^  and  220"; 
sublime  rather  (jutckly  at  that  temperature,  but  do  not  melt  till  more 
strongly  heated,  and  then  solidify  in  a  crystalline  mass  on  cooling. 
Inodorous  and  tastelctis.     In  solution  it  reddens  litmus. 

Stiidrlcr. 

12  C 7'i-O    ....     29*08     29'« 

4  a  141*6     ..„     5719 

a  H  ™ i'O    ....     o-»i    o-yo 

4  0 320    ...    12-92 

COUmH)* 247-6     ....  10000 

VecompfmtioTts.  1.  By  byjiochlorite  of  soda,  most  readily  when  a 
Htnall  (quantity  of  that  salt  is  auded  by  dro[>s  to  its  solution  in  a  small 
nnantity  of  alcohol,  it  is  converted  into  needles  of  a  deep  green  colour, 
which,  when  heated  in  a  test-tube,  give  olT  chloniuil  ami  leave  charcoal, 
and  are  soluble  in  wator  and  in  alcohol.  —  2.  When  healed  with  water 
containiuK  a  small  f|uantity  <»f  nttric  acid  or  sosquicblorido  of  iron,  it 
turns  yellow  ;  also  when  its  hot  solution  in  weak  alcohol  is  mixed  with  a 
hr.t  solution  of  nitrate  of  silver,  the  silver  being  then  deposited  in  the 
i^IMxruUr  or  pnlvorulent  form;  and  the  hot  filtrate,  on  cooling,  yields 
dciicate  rhombic  laminie,  |>erhape  of  C"C1*H0'  [or  of  chloranil  1].  — 
3.  Its  hot-satnrated  solution  in  potash-ley  deposits  on  coolini*  a  consi- 
derable number  of  prisms  of  u  potash  salt,  which,  as  well  as  its  KolutioD, 
(piickiy  lurna  red  on  eiposurc  to  tbo  air,  —  4.  Kh  ^^cWq^w  tv^w^v^i^Vv 


7 

J 


200  DENZENB  :  SlLPllOCULOHlKK-NLCLfiUS  C<=Cm\50=}. 

warm  aqiieouj  ammoniii  tamR  violet  when  mixed  with  byJroobloric  aciil, 
ami  furnja  t;ith  cliloriJe  of  calcium,  after  a  wliilc.  a  crystalliae  preci- 
pitate wbicli  changes  on  expof-nre  to  the  air.  The  same  colulJon  expoaed 
to  the  air  in  a  basis  tuni«  green  from  above  downwards,  then  gmdnallj 
dcpotfits  a  green  crvatalline  p'lwJcr,  and  becomes  rorL  — dilorbydnanU  w 
neither  decompcwed  nor  di&eolved  by  warm  oil  of  vitriol 

Comhiiioiufitt.  —  CblorbjJranil  is  insolnble  in  water. 

It  dissolves  with  yellow  colour  in  aqueous  ammoniat  especially  when 
heated,  and  rea<Ii1y  and  without  colour  in  cold  dilute  pota^,  wboreia  it 
ia  precipitated  in  the  crystalline  form  by  hydrochloric  acid. 

Its  alcoholic  aolation  furnui  a  white  precipitate  with  neutral  acet^Ue 
of  Uad. 

It  diisolvea  readily  in  afeohol  and  in  ethfr.     (Stadeler.) 


^  Sulp/iocfihriHe'nu4:lfU9  C*=CIH*(S0'). 

Chloroanlphoheazene. 

C'-C1H*(S0'). 

U.  Ghiucke.     Ana.  Htnrm.  100,  213. 

Formed  by  the  uctioD  of  chlorine  on  ^ulphobeDEenc.  Chlonnc  i^ 
acta  upon  dry  aulphoben^ene,  even  ia  the  roM,  and  especially  in  aunabine, 
forming  the  hydrucblorutc  of  chloroeiilphobcnrene,  contaminated  how- 
ever with  undecomposcd  pulphobenzeiio.  But  by  pasiini'  chlorine  g»8 
uvcr  melted  sulpbobc-nzcne.  thu  by<]roclihir»te  of  chlurusiiTphobenzene  U 
obtiiiied  in  a  purer  Mate  and  in  yv.»lluw  oily  drops,  which  may  be  further 
purified  by  reflated  f>olutiun  in  alculiul  and  precijiitation  by  water  Th'w 
hydrochlorato,  when  suddenly  heated,  is  resolved  into  hydrochloric  acid 
and  chloroEu1]>hobenzcnc,  which  ecparateij  in  the  neck  of  tbc  retort  as  a 
yellow  cryi^tnlline  niues.  It  is  aUo  scpamtcd  by  digcfiiing  iho  bydro- 
chlomtc  with  alcoholic  potash,  whereby  a  ]>recipitate  of  chloriiio  of 
pntaiisiiim  ia  formed,  nnd  the  HItmte  aR  it  cooU  depoeit.!}  cryetala  of  chloro- 
sulpliobcnzcne,  which  may  bo  purified  by  washing  with  water  nnd 
rocryr^tallisation  from  alcohol  and  ether. 

Colonrlti^s  crystalline  mass,  wbicb,  nndor  the  microAcope,  appears  to  be 
formed  of  long  acuminated  crystals.  Melt^t  at  about  152^  and  eolidiSMBl 
ngnin  in  the  crA'stalliue  form,  but  sublimes  at  temperatures  much  bcloJ^^| 
ita  mrltiM'T  point.  Hy  repeated  melting'  and  coolinjr,  the  melting  poin^^ 
iiinks  to  tli^  It  is  decomiMteod  by  builin^  with  alcoliolic  |K>ta*h,  unahcrvd 
ohh»rMft.ulj.liubenrene  pu-sin^  over  r.t  first  with  the  alcohcd-vapours,  bat 
afterwards  sulpbobeiizenc  |rfL"Scs  over  in  oily  diojjs  which  solitlify  in  tho 
crystalline  fetate,  and  cbarconi  remains  in  the  retort.  Cbluro^ulphn- 
bcnscne  is  not  i-ednc^d  toeuljiliobonrone  by  the  action  of  sine  and  sulphuric 
acid.  It  is  insoluble  in  water  and  iu  dilute  acids,  alkalis,  and  alkaline 
carbonates 

Ilydi-ochtorate  of  Ch/oro&uIp/iobriUrnf, —  Preparation  (tW.  sup.).  Yellow 
oily  drops,  heavier  than  water,  baving  an  odour  liko  that  of  sulphite  of 


clilorobcnzeno  (p.  174)  und  a  disa^eeablo  taste, 
litiuua.     DUtiU  without  ticconipositiou  at  150P, 
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Has  uo  action  upon 


Gericke. 

12  C    ..«. 

■•••..•.•> 

...     720     .. 

..     400     . 

40*2 

5  H    

...       50    .. 

..       2-8    . 

30 

2  CI  .... 

...     70'9     .. 

..     39-4     . 

3--2 

2  S 

...    160    .. 

..      B-9 

2  O    . 

.     160     . 

8-9 

C'-ClH*(SO'),liCl....  179-8     ....  100-0 
Gericke  donblc^  thr  rormutti  of  chlorosulphobcnxrnr,  making  it  C^*CPU*'(yO')',  and 
tbe  bydrocUloratc  C=*CPH'iSOj=.2HCL 


The  hydrocbloi-ate  burus  on  platinuin-fojlf  with  a  smoky  flanio  and 
disagreeable  odour.  It  i»  not  decomposeil  or  dissolved  by  dilute  alkalis 
or  by  dilute  eulphuric  or  hydrocliloric  acid.  Nitric  acid  acts  upon  it  with 
evolution  of  rca  vnpours  and  probably  forms  a  nitro-couipounJ.  Heated 
vriih  iftdide  of  potassium,  it  forms  a  blood-red  li4ni*l. 

It  is  insoluble  in  water,  but  dit>Holvcs  in  alcohol  and  eiJier,  When 
exposed  to  the  air,  it  absorbs  water  and  evaporates  quickly.  (Gericke.)  IT 


NUronuciem  C"XH'. 
Nitrobenzene. 

C»NH«0'  =  C"XU*. 

MiTSCUE&Ltcn.     (1834.)     yVyy.  31,625. 

Kitrobeniolf  Nitrotenzint  NitroberaiJ,  NUrttbrnzlnan,  Nitt^fuMt. 

Foiination.  1.  By  heuting  benzene  witli  fumiuip  nitric  acid.  fMJta- 
ciicrlicli.)  ~2.  By  tho  dry  distillation  of  nitrubouzoaLe  of  silver.  (Mulder, 
J.pr,  C/rnm,  10,  375.) 

Preparuiiou.  Benzene  is  added  by  snmll  portions  to  warm  fuming 
nitric  acid,  and  the  nitrobenzene  which  separates  on  cooling  wnshed  with 
water.  (Milschcrlich.)  Hilkenkamp  (Jhm.  Phaitn.  95,^0)  adds  the 
benzene  to  cold  fuming  nitric  acid. 


Pfopertieg.  Needles  at  3'';  above  3\  a  yellowish  liquid  of  sp.  gr. 
J-209  ut  15";  boils  at  213^  Vapour-density  4-4.  hmcIU  liko  bitter 
almond  oil  and  cinnamon  oil;  tostcH  very  sweet.  (Mitecherlicb.) 


1           12  C  „ 

b             N 

f           5  H 

....    72    . 
....     14     . 
5 

Mitsclirrlirh. 
..     .'iB-51     ....     03  53     . 
..     11-38     ....     11-70 

4-06     ....       4-08     . 
..     2602     ....     20C9 

Mulder. 
4-07 

4  O 

...     32     . 

C^^H^O'  ....... 

L 

....  123     . 

..  100-00     ....  \0Q-OQ 

C*3PfiV, 


1*    tax    a      ZKr   i:TTr>«=3E=Kt 

MOKittc.    ttawna  ^i*±Ivw-ii 

•a^*:;*  ^i^iu-ie  3  tii.^.  •rar*"  ::=-.-;>  c  n  ucriic^ia  ttuii  jm-  ae  icil 
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mloim^rtKft    iTitmiT"!!.  ioil  •iiitiidtt»  i^    t    .t^iir  wmi*  ::nm  ofii  a  smi 
<»/  I«lif4t*»  ^inv  itwriltHi.    vitea  ia.--»  &  iioii; 'zwcit  «!■«.  ummf^ 
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Ferrous  tnlphite,  oxaUte  and  bydrochlorate  do  not  act  U}ion  lutrubcnzcne.  When 
J  pt.  of  nitrobenzene,  IJpt  iron  fllingd,  and  1  pt.  eonconlrated  acetic  acid 
are  introduced  into  a  retort,  a  brisk  action  commences  without  external 
heating,  and  the  distillate,  which  muat  be  oollocCed  in  a  woll-cooled 
receiver,  coneista  of  aniline,  acetate  of  aniline,  and  undecomposed 
nitrobenzene  ; 

C"NH»0*  +  4Fc  +  2H0  =  2Ve'<fi  +  C»NH'. 

On  pouring  the  contenU  of  tho  receiver  into  the  retort  after  cooling, 
distilling  to  dryness,  and  treating  the  di:!4ti1late  with  potai»h-ley.  aqueoUH 
aniline  separates  out.  (A.  Bfiohamp,  aV.  Ami.  Chinu  J*kys.  42,  186.)  — 
8.  Nitrolienzono  hoatdl  to  the  boiling  point  for  some  hours  with  dry 
eulphito  of  ammonia  and  absolute  alcohol,  with  addition  of  cArhonate  of 
ammonia  to  keep  tho  liifuid  alkaline  (otherwise  tho  principal  product  is 
ilecomposed  by  the  sulphurous  acid  orolTed)  yields,  after  the  liquid  has 
been  left  to  c>ol,  filtered  from  tho  sulphate  of  ammoniti  which  Hcpa* 
rates  out,  and  evaporated  to  an  oily  conitiscenco,  also  with  aiblition  of 
cnrlxmate  of  ammonia, — a  large  i|(mntity  of  delicate  white  laminoo 
which  quickly  docnmpoee,  and  a  Niiiallor  ipiantitv  of  Hne  hard  medles 
cunsistiiig  of  the  amroonin-salt  of  ditfiiohtnznlic  or  phniyldiBulfiho-diamic 
at'ui  [C'-N'H".S*0"  =  C"Ad  H*S*0"].  the  formation  i.f  whirh  api»ears  to 
be  due  to  tho  action  of  the  sulphite  of  amuiouta  on  binitrubenzoue 
C"(N0*)*I1\  contained  in  the  nitrobeuzeue, 

C"(NO*)»U*  +  12(NII'0,S02)  =  C'5Ad*H«(NH*)»,S*0"  +  F(NH*0,80»)  +  2NH^ 

The  laminsD  probably  consists  of  the  ammonia-salt  of  thtobrmoiu^y  pftenyl- 
disulphamic,  or  dUnlphaniHc  acid  [C"AdH*S*0*],  formed  by  the  action  of 
sulphite  of  ammonia  on  the  nitrobunzcuo  itself. 

[C"(NO*)H*  +  6(NH*0,S0a)  =-  C«AdH'(NH<),S=0*  +  4(NH*0,80»)  t  NH".  ] 

(L.  Hilkonkamp,  Ann.  Pfutrm.  95,  86;  Chem,  Gat,  1855,  461.)  T. 

Comblnniioru.     Nitrobeniono  is  insoluble  in  water. 

It  disj»olves  readily  in  strong  sulphuric  or  nilric  acid,  especially  when 

hcat^*<l 

It  mixes  in  all  proportions  with  alcohol  and  f(h^\     (Mitscherlich.) 


Nitrocarbolic  Acid. 
C»»XH«0«  =  C"XHSO'. 

MonwHrophenotj  rii^aeh-NUrofhrnot,  NUncarboUHwv. 

1.  By  treating  carbolio  acid  with  nitric  acid.  —  2.  By 
treating  aniline  with  nitric  acid  and  arseninus  acid.  —  3.  By  parsing 
nitric  oxide  through  a  solution  of  aniline  in  rather  strong  nitric  acid,  a 
brown  resinous  mixture  is  obtained,  consisting  of  crystullino  nitrocarbolic 
acid  with  a  brown  amorphous  substance  and  a  trace  of  carbolic  sx^d.  — 
Nitrocarbolic  acid  is  a  beautiful  crystalline  body.  (A.  W.  Hofmann, 
Ann,  Pharm,  75,  358.) 


!02  BENZENE  :  NITRO-XUCLEUS  C»«XH*. 

Vol,  Deiikltjr, 

C-?»poiir     ...: la  4-y920 

N-gmi „...„ „     1  «.  0-9706 

H-gtt -„ «.- -.     5  ™.  0-3465 

O-gM 2  2  2186 

Vftpoar  of  NitrobeDiene S     8'5277 

I     4M38 

DffcompoaitintiS.     Nitrobenzene  paaeeil  in  the  state  of  vapuur  tLi 

a  hot  tube,  together  with  cbluriiie  pie,  is  tlecoiiiposed,  with  formatioi 

hyilrochloric  aciil.    (MitscherlJch.) — 2.    J\y  bulling  with    fumini^    nitric 

ac'ul,  it  18  cunvcrlcil  into  biuitntbenzcne.     (Dovillo.)  —  3.   When  heAted 

with  oil  of  vitriol  it  becomes  »tTon^]y  cobiurett  and  eliminates  salphurooa 

arid  ga3.  —  It  is  not  docouipoawl  ut  ordinary  temper:iturcs  by  chlorine  or 

bromine,  or  whon  h(»at(Hl  with  niodcmtely  strong  nitrio  or  dituto  sulphoxic 

acid. — 4.    Nitrobenzene   U    but    little    uffected    by    aqueous    potfish    or 

amnionic  at  a  boilinf*  hent,  or   by  lime  wlien   distilled  over  it;  bat  with 

boilin;^  alcoholic  potash  it  forms  a  red  liijuid,  which  when  distilled  yichU 

azribenxeoe  C'N'H"'  in  tbe  form   of  a  red  liijiiid  crystiillisiug  ns  it  cools, 

whiUt  a  peculiar  potA-^h-salt   reniuins  in  tbe  retorL     (Mit-»cherlich.)     la 

this  process,  atiJIiue   also   dislila    over,    and   at   a    later    etiijre    &    largft 

quantity  of  oxalic  acid  is  found   in   the  residue.     (Hofinann  ik  Muapmtt, 

Ann  P)tarm.  54,27.) — The  solution  of  1    vol.    nitrobenzene   in    8  vol. 

strong  alcohol  boils,  on  aiiilitiun  of  a  quiintity  of  hydrate  of  potu^h  equal 

to  that  of  the  nrtrobeuzeiie,  aij^uiniii^  at  the  winie  time  a  dark  browo-rMi 

colour,  and.  after  tho  boiling  has  been  up  fur  some  niinnteti  by  external 

heating,  deposits  yellowish  brown  needles  of  azoxybenzene,  C**X'H"0", 

and,  when  the  alcohol  is  ilistilled  off,  separates  into  two  layers,  the  lower 

of   which  contains  potash,    carbonate  of   poia«h,    a   brown   potaAb-mlt 

ea*ily  soluble  in  water,  nearly    in*ioIublo  in   alcohol  (whereas  tbe  brown 

iicid  contained  in  it  dissolves  in  alcohol  but  not  in  water),  and  an  iiiditfervat 

dark  brown  powder,  sparingly  soluble  in   water  and  uU-ohol,  wbiUt  Ibo 

npper  layer  if*  a  dark  brown  oil  which,  on  coolinjf,  grailuatly  eolidiBoa  into 

noedle-^haped    azoxyl»enzeno     (amounting    to    half    the   nitrobonsr^nej. 

This  azoxybenzene  when  dititillcd,  yields  azobenzene,  with  a  nearly  equal 

quantity  of  aniUno.      (Ziniii.  J.  pr.  Chem.   36,98.)     Launrnt  &  Gfrb*rdt 

{Compl.'Ckim.\^\'i,A\l\  •Uo  Ann.  Pkarm.lh.Vy)  cndea*oarrd  tu   rind   a   fonuoU 

for  ilii»  dccompoBuion  by  Birotiotic  potiwh.— 5.    When  sulphuretted  bvdrt'cen  ii 

passed    tbnm^h    nitrobenzene    dissolved    in     alcohol     and     mixed    with 

nmnionia,  crystals  of  sulphur  are  depoeited,  ibo  liquid  loaes  the  odour  of 

sulphuretted   hydrogen,  and  solidifies  at  C  after  some  time  into  a  msM 

of  dolitmte  yellow  needles,  which  have  a  bitini^  taste  and  dissolve  readttr 

in  water  and  alcohol;  this  crvMtallino  mmm,  when  freed  by  distillatina 

from  part  of  the  alcohol,  continually  deposits  sulphur  and   ultlumtcly 

leaves  aniline.     iZinin.) 

C'^NH*0*  +  6HS  -  C'^H'  +  4H0  +  6S, 

C.  It  is  quickly  converted   into  aniline  when   placed  in  contact  wiUi  iIm 
and    a   fnixturo  of   alcohol    iind    hydrochloric   acid    in    equal    vqIi 
(Uofniann,  Ann.  /'/utrm,  5.\  201) 

C«NII*0*  +  611  •  C'^NH'  +  4HO. 

^  7>  Aniline  is  also  produced  by  the  action  of   ferrous  »c«lAte  npo? 
niiroWnioDe: 
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Ferrous  siilpliaU,  oxAlate  and  hydrcM^blnriite  da  not  act  upon  nitrubeuzrne.  When 
]  i>L  of  nitrobenzcno,  t}  pt.  trou  filings^  ad  J  1  pt.  concentrated  acetic  acid 
nm  intruducod  into  a  retort,  a  brUk  action  commences  without  external 
beating,  and  tbo  distillate,  which  must  bo  collected  ia  a  wcll-eoulcd 
receiver,  consists  of  aniline,  acetate  of  aniline^  and  undecomposed 
nitrobcnzeDQ  : 

C^NH'O-  +  4Fe  +  2HO  »  2Fc'0'  +  O^W, 

On  )}onring  the  contents  of  the  receiver  into  the  retort  after  oooling, 
diMlilling  to  dryness,  and  troatintr  the  ditittllate  with  pota«h-1ey,  aqueous 
aniline  Bcpamtc»  out.  (A.  Bi'vhainp,  iV.  Ann.  CUim.  Phys.  42,  180.)  — 
8.  Nilrubcnsenc  lieatC'l  to  tho  boilin;;  point  fur  Bomo  hours  with  dry 
enlphito  of  ammonia  and  absolute  alcohol,  with  acldition  of  carbonate  of 
ammonia  to  keep  the  liquid  alkaline  (otherwise  tho  princip»l  product  U 
decomposed  by  the  sulphurous  uoid  evolved)  yield.*),  after  the  liquid  has 
been  left  to  cool,  filtered  from  the  sulphate  of  ammonia  which  sepa- 
rates <mt,  and  evaponitod  to  an  oily  consistence,  also  with  addition  of 
carbonate  of  ammunia,  —  a  large  (|anntity  of  delicate  white  laniins 
which  quickly  decompose,  and  a  Mtnaller  ipiantity  of  fine  hanl  needles 
ContfiHtiiig  f>r  the  ammonia  salt  of  dUhinfttnioHf  nr  phtnyldisHlftho-diamic 
Ufui  [C"X'H*^*0''  =  C"Ad=H*S'0"I.  the  fomitilion  uf  which  appears  to 
be  due  to  the  actiou  of  tho  8ulphito  of  ammonia  on  binitrobeuzeue 
C"(NO*)'U',  contained  in  the  nitrobenzene. 

C"(NO^)=U*  +  12(NH*0,S0a)  -  C"Aa='H=(NH*)',S*0"  +  e(NH»0,80»)  +  2NU* 

Tbo  laminoo  probably  consists  of  the  ammonia-salt  of  thiobemolity  pfienyl- 
ULgu/phamie,  or  d\8ulphnn\f\c  acid  [C"AdH*S"0*J,  formed  by  the  action  of 
bulphite  of  ammonia  OD  the  nitrobenzene  itself. 

[C"(NO<)H*  +  6(NH»O.S03)  =  C"AdH'(NH').S=0«  +  4(NH*0,SCF)  +  NH».  J 

(L.  Hilkcnkamp,  Ann.  PJuirm.  95,  8fl;  Chem,  Oaz.  1855,  461.)  H. 

Combinations.     Nitrobenzene  is  insoluble  iu  water. 
It  dissolves  readily  in  strong  sulphuric  or  nitric  acid,  especially  when 
heated. 

It  mixes  in  alt  proportions  with  alcohol  and  fihcr.     (Mitsoherliob.) 


Nitrocarbolic  Acid. 

C"XH»0«  =  CXH'.O'. 


MpMnitrtiphenol,  rinfaeh-NHrophttkot^  IifUntcarbottaure. 

Formation.  1.  By  treating  carbolio  acid  with  nitric  acid.  —  2.  By 
treating  aniline  with  nitric  acid  and  arseuious  acid. —  3.  By  passing 
nitric  oxide  through  a  solution  of  aniline  in  ralher  wtrong  nitric  aciJ,  a 
brown  resinous  mixture  ia  obtained,  consisting  of  crystalline  nitrocarbolic 
acid  with  a  brown  amorphous  fiibatance  nnd  a  trace  of  carbolic  ai-ld.  — 
Nitrocarbolic  acid  is  a  beautiful  crystalline  body.  (A.  W.  Hofmann, 
Ann.  Pkarm.  75,  358.) 


benzene:  nitro-nucleus  c»xh«. 

Vol.  Deniftf. 

C-Tapour     „ 19  40920 

N-gM „ „.„ 1  „.  0-9;06 

R.gu „.« 5  0-3-*C5 

0-g« ™ 2  2  2I«6 

Vipoor «  Nitrobnueoe 2     8-5277 

1     4-2638 

Decompomiioht.     NitrobenzcDc  passeJ  iu  llio  state  of  vapour  tbi 
a  hot  tube,  together  with  chlorine  ga«,  is  (Iecotn[>oBe<l,  with  fnrinatioi 
hydrochloric  acid.    (Mitscherlieli.) — 2.   By  boiling  with  fiiminer    nilrl*- 
acid,  it  is  converted   into  binitrubcuzene.     (Deville.)  —  3.   When  beatod 
with  oil  of  vitriol  it  becomes  strongly  coloured  ami  eliminates  f^ulphuroos 
tti'id  gas.  —  It  is  not  decomposed  at  ordinary  lemperaturca  by  chlorine  or 
brommo,  or  when  heated  uilli  niodemlely  strong  nitric  or  dilute  sulphuric 
acid.  —  4.    Nitrobenzene  is   but   little   affected   by   aqueous   potash   or 
animouia  at  a  boiling  beat,  or  by   tirno  when   distilled  over  it;  but  with 
boilin;,^  iilcoholic  potash  it  fornifl  a  red  Inpiid,  which  when  distilled  yields 
azobenzcne  C^'N'H"^  iu  the  form  of  a  red  liijuid  crystnllifiug  as  it  oool«, 
Y^hiUt  a  peculiar  pota^h<uaIt  remains  in  the  retort     (Mitscherlich.)     In 
this  process,  aniline  al^o   distils    over,   and   at   a    later   stage   a   large 
(jiiautity  of  oxalic  acid  ia  fouud   in   the  residue.     (Ilofmaun  &  Muspmtt, 
Ann  Pharm..  .54,27.) — The  solution  ()f  I    vol.    nitrobenzene   in    S  vol. 
strong  alcohol  boila,  on  addition  of  a  i^mintity  of  hydrate  of  potaah  e<jiial 
to  that  of  (he  nitrobenzene,  astiiiining  at  the  same  time  a  dark  browo-rod 
colour,  and,  ufter  (ho  boiling  has  been  up  for  some  minutes  by  externa] 
heating,  deposits  yellowisli  brown  needles  of  azoxybenzene,  C"X*H"X)', 
and,   when  the  alcohol  ia  distilled  off,  sepnrates  into  two  layers,  the  lower 
of    uhieh  contains  potash,    carltonate  of   potash,    a   brown   pot&«h-aaJt 
easily  soluble  in  water,  nearly    insoluble  in   alcohol  (whereas  the  brown 
ucid  contained  in  it  dissolves  in  alcohol  but  not  in  water),  and  an  iudifferaot 
dark  brown  powder,  sjmringly  soluble  in  water  and  ateohol,  whiUl  the 
up|)er  layer  if  a  dark  Grown  oil  which,  on  ooiding,  era'lually  so1idifie«  into 
needle-^hnpod    azoxybenzene     (amounting   to   h.iff    the   nitniboaxeoe^. 
Thi^  azoxybenzene  when  distilled,  yields  azobenzene,  with  a  nearly  ei|aml 
quantity  of  aniline.      (Zinin,  J.   pr.   Chem.   36.98.)     Laurent  &  Cier»i«rd» 
{Compt.'Cf$im.  1HI9,  417  ;  ■Iso  Ann.  Pharm.  75,  7")  euiltAvotirrci  to  An.)  n  fonnat« 
for  this  drcuiiipijiition  by  alitoholic  jwUsli. — 5.     When  sulphuretted  hydro^n  \% 
pa«Aed    through    nitro1>enzene    dissolved    in    alcohol    and    mixed    with 
ammonia,  crytttaU  of  sulphur  are  depoaite«i,  the  liquid  loses  the  odour  of 
sulphuretted   hydrogen,  ami  solidifies  at  ()''  after  some  time  into  a  ma« 
of  delicate  yellow  neoijles,  which  have  ft  biting  taste  and  dissohe  readily 
in  water  and  alcohol;  this  crystalline  niabs,  when  freed  by  distUlatiofl 
from  part  of  the  alcohol,  continually  deposits  sulphur  and  nltiinateiy 
leaves  aniline,     ^Zinin.J 

C'=NH»0*  +  fiUS  -  C»?NH^  +  4HO  +  68. 

fl.  Tt  is  quickly  converted  into  aniline  when  ptaooil  in  rontael  wilh  itM 
and  a  mixture  of  alcohol  :ind  hydrochloriv  acid  in  equal  rolaaiM* 
(Ilofmann,  Ann,  P^utrm.  50,  201.) 

C«NIPO*  +  6H  -  C^-yiV  +  4H0. 

%  7.  Aniline  is  also  produre*!  by  the  action  of  ferroui  acetate  nnoo 
uitrobenzoae: 
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Ferroui  8nlph»t«,  oialatc  and  hydrorlilnrale  do  not  act  u|ion  iiitrubraErnc.  When 
]  pt.  of  nitrobenzene,  l|  pi.  iron  filings,  and  1  pi.  concentrated  acetic  acid 
are  introduced  into  a  retort,  a  brink  action  coinnioncea  without  external 
lieating,  and  tbo  distillate,  which  must  be  collected  in  a  well-cooled 
receiver,  consists  of  aniline,  acetate  of  aniline^  and  undecomposed 
nitrobenzene  ; 

C'^'H^O*  +  iFe  +  2110  -  2Fc=Cy  +  C«NIR 

On  ponring  the  contents  of  tlie  receiver  into  tho  retort  after  cooling, 
disiiiling  to  dryness,  and  troatin^^  the  dicttillate  with  pota&h-ley,  aque<»us 
aniline  separates  out.  (A.  Berhnnip.  iV.  Ann.  Chtvi.  Pkyi.  42,  I8fl.)  — 
S.  Nitrubciizeno  heated  to  tho  boilin;,^  point  fur  »nnio  hour::)  with  dry 
Bolphito  of  ammonia  and  ahsotiite  nlcohut,  with  addition  of  carbonate  of 
ammonia  tu  keep  the  liquid  alkaline  (otherwise  the  principal  product  U 
decomposed  by  tho  sulphurous  acid  evolved)  yields,  after  tho  Iri^uid  has 
been  left  to  cool,  tillered  from  the  sulphate  of  ammonia  which  sepa- 
rates out,  and  evupnratod  to  an  oily  con»ist«nce,  also  with  addition  of 
carbonate  of  amniuiiia, — a  largo  (fuantity  of  delicate  white  laminie 
which  quickly  decnmposc,  and  a  smaller  quantity  of  tine  hard  m-edlos 
consisting  ol  the  ammonia-salt  of  ditkinh^mnltf^  or  ph^nylttUulfiho-diamir. 
acul  [C"iV'H'6*0'=  =  C"AdH*S'0"],  tho  formiition  of  which  appears  to 
be  due  to  tho  action  of  the  sulphite  of  ammonia  on  binitrobeuzene 
C"(NO*)'ll*,  contained  in  the  nitrobenzene. 

C«(NO*)-'U'  +  12(NH*0,S0=)  =  C>=A«PH'<NH')',SH)"  +  F(NH*0,80*)  +  2NH». 

The  laniinic  probably  consists  of  the  ammonia-salt  of  thiobfrnoHcj  plmiyl' 
digulphamic,  or  dimlpkanific  aeiti  [C"AdH'S'0*],  formed  by  tbo  action  of 
sulphite  of  ammonia  on  the  uttrobenzone  itself. 

[C«(>'0*)H*  +  6(NH*0.80«)  -  CKAdU'CNH*).S'0«  +  ^(NH'O.SO")  +  NH».  J 

(L.  Hilkenkamp,  Ann.  Pharm.  95,  86;  Chem,  Oat,  1855,  461.)  T 

Comhinntiont,     Nitrobenzene  is  insoluble  in  water. 
It  dissolves  readily  in  strong  sulphuric  or  nitric  acul^  especially  when 
heated. 

It  mixes  in  all  proportions  with  alcohol  and  etlto'.     (Mitscherlicb.) 


Nitrocarbolic  Acid. 

CNH'O"  =  C"XH".0«. 
Mmtonitrophtnot,  eitifach-NitropUmol,  NUncarboiMdure. 

Formaiion.  I.  By  treating  carbolic  acid  with  nitric  acid.  —  2.  By 
treating  aniline  with  nitric  acid  and  arsenious  acid.  —  3.  By  passing 
nitric  oxide  through  a  snlation  of  aniline  in  rather  strong  nitric  acid,  a 
brown  resinous  mixture  ia  nbtained,  consisting  of  crystalline  nitrocarbolic 
acid  with  a  brown  ainorpbous  siibstanco  and  a  tnwre  of  carbolic  add. — 
l^itrocarbolic  acid  is  a  beautiful  crystalline  body.  (.\.  W.  Hofmann, 
Ann.  Pharm,  75,  358.) 


S04  BKNZENB  :  NlTKO-NUCLfiUS  c^XnK 


NUrcchlorine-nucleiu  C»XC1H*. 

Nitrochloroniceic  Acid. 
C"NCIH*<>»  =  C"XC1H*,0*. 

St.  Et&e.     (1849.)    N.  Ann.  Ckim,  Phys.  25,  492;  also  Ann,  Pkanu 
70,  261. 

AdM  eklonmieSiqw  niir/,  Nitroehlortmieemdurt, 

Crystallisea  on  cooling  from  a  eolation  of  cbloroniceio  acid  in  fuffliof 
nitric  acid  and  is  pnrified  by  crystalliaation  from  alcohol. 
Broad  mioaceoos  laminsD  having  a  fatty  lustre. 
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Nitrochloroniceic  Ether. 

C"NClIi»0»  =  C*H»0,C»XClHH>*. 


Broad  colourless  lamiDis.    (St.  Evre.) 
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A'itro-nucletts  C"X'H*. 

Binitrobenzcne. 
C^NMl^O"  =  C"X»H*. 

P£TILLR.    (1841.)    X.  Ann.  Chim.  Phyt.  3,  187;    also  J.  pr,  CA«t. 

25,  353. 
MuspHATT  &  A.  W.  HoFUANK.  7V*i7.  J/(7//.  J.  20, 318;  also  Ann,  Pharia, 

57,  214. 

Binitroiei^zylt  Dinib-tibtutol,  BinitrobcHzide,  NUrobcuxinist, 


Preparation.  A  wtlulion  of  I  pt.  tiilroLcnzciic  in  G  pts.  fuminj;  nllric 
oc'iil  is  boiled  down  to  l*4pt.,  tlio  ncid  removed  from  tlie  residue  by 
washing  with  water  and  then  crystallised  from  alcohol.  (Doville.)-" 
2.  Dcnzenc  or  nitrobenzcno  is  dropt,  as  long  as  it  dissolves,  into  a  Tiiiic- 
tnrc  of  equal  parte  of  fuming  nitric  acid  and  oil  of  vitriol;  the  solution 
boiled  for  iiomo  minutes;  and  the  crystaUino  ina^rna  which  forms  on 
cooling,  washetl  with  water,  and  left  lo  crystalUse  from  alcohol. 
(Hofnmnu  &  Muspratt) 

Properiifs.  Lon?  shining  needles  and  laminre  which  melt  below  100% 
aud  solidify  in  a  radiated  masa  on  cooling.     (Derille.) 
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Bi nitrobenzene  boiled  with  sulphite  of  ammonia  and  absolute  alcohol 
is  converted  into  dithiubenzolate  of  ammonia.    (Hilkenkamp,  see  p.  203.) 
It  diaaolves  very  readily  iu  hot  alcubol.    (Deville.) 


I        Laurent.   (1841.)    J^.  Ann.  Chim,  Phyt,  3,  213;  also  Ann.  Pharm.  43, 
I  213;  also  J.  pr.  Chcm.  25,  416. 


BinitrocarboUc  Acid. 


BihitrocarbcUdmtt  NitTOpkHnfM^urt,  Acide  mtrcphtnentfuef 


Formation,     1.  By  the  more  moderate  action  of  nitric  acid   npon 
carbolic  acid.     (Laurent): 

C"H"0»  +  2N0*  =  C^N^H^O*"  +  2HO. 

2.  By  boiling  binitranisol  (C»X^H"0")  with  alcoholic  potaeh.    (Cahours, 
N.  Ann.  Chim.  Phyn.  25,  22.) 

Preparation.     12  pts.  of  commercial  nitrio  acid  are  added  by  sepa^ 


rate  portions  in  a  Inrge  porcelain  basin  to  1  jjt  of  that  porticm  of  cnal 
oil  which  boils  between  1 GC^  and  190°   a  fresh   portion  being  added 


tar 


_  ,  ,  ^  a(ided  as 

Etoon  as  the  violent  intumescence  caused  bv  the  preceding  has  subsided,  in 
which  case  the  mixture  becomes  hot  euou; 
m 
tl 
li, 


■-  J o \  ••• 

,  ......... s.   «.w^  ..x,v  ,-»««^h  to  render  external  heating 

'tinuoce*sary.     The  resulting  thick  rcd-hroini  mass  is  freed  by  water  from 

the  greater  part  of  the  nitric  acid;  the  residue  boiled  with  very  dilute 
fftmmonia;  the  solution  while  hot  rapidly  filtored  from  a  brown  resinous 
rmass  which  serves  for  the  prcparaliou  uf  picric  acid;  the  brown  cry:^tal- 
riino  substance  which  separates  within   24  hours  from   the  dnrk  Grown 

filtrate,  collected  (an  additional  quantity  of  the  brown  i«%\xlq\a  u\q^-v4 


200 


Benzene:  nitho-ncclbus  c'>x<H' 


serving  for  the  preparation  of  picric  aciJ,  may  be  preclpitat«tl  fnun  llw 
roollicr-lifjuur  by  aciUB);  tlio  cryetalline  eiibstancc  dissulved  in  boiling 
water;  tbe  delicate  needles  of  binitrocarboiato  of  ammonia  wbtch  formoc 
cooling',  purified  by  four  recryGtallisations  (t)ie  matter  precipitated  from 
the  motlter-tiquorfi  by  nitric  acid  serves  for  the  prepaimtion  of  picric 
acid),  washed  with  cold  vrater,  and  dissolved  in  a  rery  large  qnantity  of 
boiling  water;  tbe  solution  filtered  as  quickly  as  possible  from  any  of  tbt 
brown  muss  that  may  be  precipitated;  the  mother-liquor  decauled  front 
tbe  acid  which  crysUillises  on  coidiiip,  boiled  wjih  froHJi  ammonia,  again 
roixe*!  with  nitric  acid  i&c,  and  fiually.  the  acid,  which  is  thus  obtained 
cryMtalllsed  in  furk-like  tufts,  is  dissolved  in  boiling  alcohol  to  purify  it 
from  a  small  quantity  of  oil  :  it  then  crystallises  free  from  oil  on  cooling. 
(Laurent.) 

VrfiperiifM.  Pale  brown  yellow  prisms  belonging  to  tbe  right  prismatic 
system.  Fig.  56,  u  :<=  1  l.'S^;  i:t=Vl':°;  «  :  m=50  and  130^(y?<T.  *nWnr. 
9,  2^).  Melts  at  114",  and  nolidifies  in  a  radiated  mass  on  cooling.  May 
be  distilled  in  small  quantities  without  decomposition.  Inodoroiia;  taM»- 
less  at  first,  aflerwurus  very  bitter.  Colours  the  cuticle,  horn,  and  otlier 
animal  tissues,  deep  yellow.     (Laurent.) 
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Decompositiovs.  1.  The  acid  detonates  when  suddenly  heated  in  a 
tube,  or  slightly,  whfn  heated  in  tbe  air,  wilh  red  flume  and  black 
smoke,  leaving  a  residue  of  chnrcoai.' — 2.  When  heated  with  bromine,  it 
U  converted  into  binitrobromocarbolic  acid.  {Jiev.  fcimt.  6,  65.)  Clilorint 
appears  not  to  act  upon  it.  —  3.  By  boiling  nitric  acid  it  is  quit-kly 
converted  into  pit  ric  acid.  (Lnurent.)  —  4.  When  hiated  with  chtonite 
of  potash  and  hydn»clilorir  acid,  it  is  very  easily  ounvcrted  into  chloranil. 
(Hofinaii,  yl7i/i.  Pharm..  52,  02.)  —  5.  It  di^f^tdves  in  warm  funiingoil  uf 
vitriuL  and  then  decomposes,  with  rapid  evolution  of  gas,  turning  brnvn 
and  thickening  at  the  same  time. — G.  It  disi^olves  gradually  in  ddute 
sulphuric  acid,  in  presence  of  zinc,  funning  a  rosc-culoured  liquid,  which 
is  turned  green  by  excess  of  ammonia,  without  precipitation.  — 7-  Wb<ra 
digested  with  aqueous  oil  of  vitriol  and  baryta,  out  of  contact  of  ur,  ii 
foi-nis  a  blnod-red  liquitl.  (Laurent.)  —  8,  When  gently  heated  with 
anurouN  hydrosulphato  of  rimmonia,  it  forms  a  nearly  black  liquid, 
which,  on  cooling.  dejHisits  black-brown  needles  of  nitrodifunamio  acid, 
C*Ad'.VH«,0*  +  4Aq;   thus: 

^B  2C"N»H*0'*'  +  12HS  =  C^N'H'H)"'  +  iUQ  +  12a 

^^       (Lanrent  and  Ourhardi,  ^«n.  Pkarm^  75,  68.) 

I 

^  eolvf 

fc  fern- 


Comi/inndom.    The  acid   is  nearly  insoluble  io  cold  wat«r,  aqd  iIm/ 
eolvos  but  sparingly  io  builing  water. 

It  dissolves  abundantly  id  warm  oU  of  vitriol,  whence  it  is  prwcipi- 
tatcd  by  water. 

It  dissolves  slightly  in  boiling  hytlrochforie  aciif,  and  Mpu'4i«a  in 
fern-Ukfl  tuft«  on  cooling. 


BTHlTnOCARBOMC    ACID. 

The  Blnt'trocarlohtfrif  vr  Nitrfiphmtsatrt  arc  olttaine*!,  eometimes  l»y 
satiiratinfT  tbe  acid  with  tho  pure  base  ur  iU  cnrbonatp.  aonictintes  by 
double  decomposition.  They  arc  yellow  or  aurora-red  and  crystallirablc. 
They  alt  disgolve  in  water,  and  in  this  form  impart  a  f>trong  yellow 
colour  to  anim»l  tlHsuca.  Heated  sutnewbat  above  the  meltiuj^  point  of 
lea<l,  they  detonate  very  eli^Iitly,  with  emission  of  light.  Sulphurift, 
hydrochloric  nod  nitric  acid  separate  the  acid  from  them. 

JiinitfOf^fholatr  uf  Ammonia. —  OxsBX^Vi^^  from  boiling  water  in 
loDje  thin  yellow  needles  having  a  silky  lustre.  By  sublimation,  yellow 
shining  larainaj  are  obtaineJ.  Fig.  68»  vithoul  p  and  ^;  t* :  (  =  144^  30'. 
{^Rtv.  tcient  9,  *26.)  Very  sparingly  eolnble  in  water,  still  less  inalcohoL 
(l^nreut.) 

SiuitrocarholrrU  of  Potash. — Yellow,  shining,  six-sided  needles,  with 
angled  of  115*.  They  redden  whenever  llii^y  are  heated,  without  altera- 
tion of  weight;  decompoae  and  become  ojvaque  below  100';  give  off 
3'fJO  p.  c.  water  in  vacuo  at  100°;  molt  at  a  stronger  heat^  and  tlien 
detonate.  They  dissolve  sparingly  in  cold  water,  very  R|)aringly  in  cold 
alcohol,  more  easily  in  hot  alcohol.     (Laurent.) 

Z^veat* 

CrrHHy I7ft0    ....    75-69 

KO 47-2        .     20  42     20*t« 

HO 90     ....       3-89     3*90 

C"X*H»KO*  +  Aq  231*2     .       10000 

Binitmcariolate  of  Soda. — Yellow,  silky  Doedlea,  which  dissolve 
pretty  easily  in  water.     (lAurent.) 

Uinittocorboiate  of  Bur ^a.  —  Aurora-red  (like  bichromate  of  potash), 
thick,  six-sided  oblique  pri^-nis  and  needles,  with  two  angles  of  the  lateral 
edges  of  89°,  and  four  of  135'  SO'.  In  vacuo,  at  ordinary  temperature.?, 
they  give  off  6*5  p.  c.  (2  At.)  and  at  100"  altogether,  15*42  p.  c.  (5  At.) 
water. 

Crj/tlalm.  lAMnat, 

C^^SmK^  „ 17.V0  59-00 

BaO        76  6  2S'H3  25-62 

5  HO 45  0     .  ..  15'17  16*42 

C'^'H»B*0^  +  SAq....  2966     „..   100*00 

The  ammonia-salt,  mixed  with  chloride  of  strontium,  the  eolntions 
being  hot  and  concentrated,  soon  forms  silky  needles;  with  chloride  of 
cnleivm,  granules  consisting  ol  needles;  with  ainm,  needles.  It  does 
not  precipitate  salts  of  wnf/nmum,  mangantte,  cadmium^  cobaU,  niekeJj 
or  copper,  or  mrrcurie  -salts. 

Biviiroearholate  of  Lead.  —  a.  JBibasic  —  The  yellow  precipitate 
which  the  ammonia-salt  prodnces  in  a  boiling  itilnte  solution  of  neutral 
acetate  of  lead.  It  detonates  with  peculiar  violence  when  lieated,  and 
gives  off  8  4  p.  c.  water  in  vacuo  at  ordinary  temperatures,  9  4  p.  a  in 
all  at  100". 

h.  Scff^nitasif.  Tlie  boiling,  moderately  conrentratod  mixture  of  alro- 
bolic  binitrocarbolic  acid  and  alcoholic  acetate  of  lead,  yields  on  cooling, 
microscopic  needles  grouped  in  yellow  balU,  whioli  do  not  gire  off  any 
water  at  150^     (Laurent.) 
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Salt  0.  LBarent. 

CUNiH'O'    175  ..»    -lO-ZS 

2  PhO 2Z4  ....     51-49     50-6 

-i  IIP  36  ....       B-28     9  4 

PbO.C^XnPPbO'  +  4.\q  435  ....   100*00 

Salt  b,  Ltnreut. 

2C"N3H'09 360  ....     5102 

:i  PbO „ 336  ....     48-tt8     49 

PbO,2C'»Xni»PbC>'    686  ....  10000 


BinitrocarholaU  of  Cobalt. —  Brown-yellow,  right  reotaognlar  priMM^ 
villi  dihedral  siiinmits.  Its  brown  aqueous  solution  forma  with  amuionia 
a  jcllow  precipitate  which  melts  and  detonates  when  heated.     (Laarent.) 

liinUrocarbolatc  nf  Co/J/J^r.  — Yellow  silky  needles,  whostj  rellov 
soluLion  forms  with  ammonia,  yellow  uocdloa  sparingly  soluble  ia 
ammonia  or  iu  water.     (Laurent.) 

JiiniiiocarbolaU  of  Sdvfr.  —  The  ammonia-salt  forms  with  soIuUoq  of 
nitrate  of  silver,  a  reddisli  yellow  precipitate,  or  in  case  of  greater  dilu- 
tion, after  a  while,  needles  which  dissolve  in  a  large  quantity  of  watAr 
or  alcohol.     (Laurent.) 

Binitrucarboiic  acid  dissolves  very  readily  in  alcohol  and  in  eCAfr. 
(Lanrent.) 


NUrobromine^ud^us  C^X'BrH*. 
Binitrobromocarbolic  Acid. 

Lacuemt.    J^c9,  ident.  6,  05. 
Binitrobnmocm-bohSure,  Aeide  mtrohromophMfiqw. 

Vt'fpixraUofu     Binitroearbolic  acid  is  diftsolved  In  heated  bromine;  the" 
crystals  which  separate  on  eoolin^%  washed  with  aam.iU  quantity  of  alcohol, 
and  dissolved  in  boiling  ether;  and  the  solution  left  to  cryotallieo  in  a 
boaker-gla^s  covered  with  paper. 

Propertie$.  Sulphur-yellow,  transparent.  Crystallises  from  etlirr  in 
shining  oblique  rhombic  pri«ms.  Fu;.  81,  theonrners  between  u,  u'  and  i, 
being  replaced  by  two  faces,  which  form  with  u  or  u'  un  angle  of  aboat 
152";  tt':u"=  lOtr  30';  i:u  or  »/' =  08"  30.  —  From  boiling  water  or 
nicohol,  it  sc|)arotcj)  in  needles.  Melts  at  about  110'',  and  aulidi5e4  OB 
cooling  into  a  laminar  fibrous  niastt.  When  strongly  heated,  It  diAtiU 
partly  uudccomposod  and  leaves  a  small  Quantity  of  cborcual.  Perinaaeot 
in  the  air,  inodorous,  coloars  the  akin  yellow,  liko  piciio  acid. 
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12  C  H 

CtytiaU. 

72    . 
29     . 
80     . 
3    . 
80    . 

..    27-37    .. 
..     !0fi5    .. 
«    30--*2     .. 

I-U     .. 
..     30-42     „ 

T^urent. 

27*49 

2  N  .„ 

Br 

3  H 

U-20 

....-     29-50 
.    .       1-20 

10  0 



30-61 

C'N'BrHK)" 



263    ....  10000    . 

100-00 

DfCfimpositioyts,  1.  The  oc'kI  is  not  docomposoJ  by  chlorine  in  tbe 
coM  and  but  slightly  when  hoatcd.  —  2.  By  boiling  nitric  acid  it  is  con- 
verted into  picric  acid.  —  3.  Its  Bolutioii  in  warm  oil  of  vitriol  decom- 
poses when  heated.  —  4.  Its  aoueons  solution  forms  with  forroua  sulphate 
aud  liuic,  a  blood-rcd  litiuid,  with  precipitation  of  ferric  oxide. 

Combinationi.  The  acid  dissolvea  very  eparingly  in  boiling  wUer 
and  separates  almost  completely  on  cooling. 

It  diesolrcs  in  warm  oil  of  vilriolf  wheuce  it  crystaUifios  lu  feru-like 
groups. 

'VUq  BinUrohromocatMatfs  or  Niirohroin<yphcnisaU8  aro  yellow,  orange- 
coloured  or  red;  crystallise  well;  resemble  the  picrates;  dotouato  for  the 
luost  part,  like  those  salts,  when  lieated,  but  lesi>  strongly,  and  in  a  closed 
space,  with  emirjsion  of  ligbt;  and  diiy^ulvo  for  tbc  most  ]>;irt  in  water, 
from  which  solution,  sulphurio,  hydrochloric,  or  nitric  acid  separates  the 
binitrobroniocurbolic  acid. 

Jiiniif'obrotnocnrholaU  of  Ammonia.  —  Yellow  eii,'ht-3lded  needles 
derived  from  a  rhombic  prism.  In  vacuo  ut  100^  tliey  giro  oiTSST  p.  c. 
water,  and  1*8G  p.  c.  more  at  a  heat  nearly  sutGciout  to  vjlatiliso  them, 
and  then  sublime,  fur  the  most  part  undecomposedj  in  yellow,  shining  right 
rhombic  prisma  with  lateral  edges  of  45'"'  and  135"'. 

The  potash-saU  forms  yellow,  atlky  needles,  sparingly  soluble  in  water 
and  alcolml. 

Saryt^-snli.  —  The  dark  yellow  needles,  which  dissolve  very  readily 
in  water,  give  ofl'  in  vacuo  at  ordinary  temperatures,  7*5  p.  c.  (3  At.) 
water,  ossumiug  a  soorlot  colour^  and  at  100''^  9*42  p.o.  (4  At.)  iu  all. 

Cryiteli,  Laurent. 

CWiN^U^O*  174-0  ..„  47-4; 

Br   80-0  «.,  21-82  21-9 

mo «. „ 76-8  ....  20-89  20-5 

4  HO 360  ....  9-82  »-42 

C'=N=BrH=BaO"'+-IAq  3G6  G     ....  10000 

Ltme-taU.  —  Long  yellow  lamina%  which  are  oblique  rectangular 
pHsras.  Tlicy  tuni  about  on  recently  dried  paper  or  in  vacuo,  giving  otF 
water  and  assuming  a  scarlet  colour. 

The  ammouia'Sult  does  not  form  anj  precipitate  with  chloride  of  ■trootium, 
magnesium  or  manganeMi. 

Lf  id-salt.  —  When  a  boiling  dilute  solution  of  the  ammonla-saU  ia 
poured  into  a  boiling  dilute  solution  of  neutral  acetate  of  lead,  there  is 
immediately  formed  an  orange-yelluw  precipitate  of  the  4  ■  haeic  salt 
oontainiug  87  p.  c.  Icad-oxido;  aud  iUo  lii^uid  decanted  tte^^tcivcv  ^V^x 
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Bouio  socondss  forms  palo  yellow  silky  neoJles  of  tUe  bU»a«io  eaJt,  wbicli 
give  off  y-3  p.c  (2  At.)  water  in  vacuo  at  100^  and  coutata  44-0  p.  c. 
lead-oxide.  —  In  solutioiw  not  loo  dilnto,  the  amraouia^ealt  forms  with 
lead-salts,  a  heavy,  yellow,  cryatsiUino  precipitate. 

The  ammonia-salt  forms  with  the  salts  of  cadmium^  cobalt,  nUkd  and 
copper,  on  addition  of  ammonia,   a  precipitate  which  cjouAists  of  needle- 


shaped  particles,  scarcely  soluble  in  ammonia. 
threads. 


y 

precipiuite. 


ith  nitrate  of  silver,  ihe  ammonia-salt  forms  a  yollow  translucent 
iUite,   and    in  case  of  great  dilution,  it  gradually  forma  tonaoioas 


ilio  acid  dissolves  pretty  easily  in  boiling  alcohol,  separating  cot  oo 
cooling,  and  more  easily  iu  other.     (Laurent) 


mrochloriM^ucUut  C'XCIW, 

NitrobicblorocarT)olic  Acid. 
C"JSCI'U"0«  =  C'»XC1^H*,0'. 

Latobnt  a  Delbos.     (1845.)    A'.   Ann.   CAim.  PAys.   19.  380;    al«o 
J.  pr.  Chan.  40,  382;  abstr.  Compt.  reiid.  21,  1419. 


which 
i:    the    J 

od  ^^ 


Sitroi/ichhrocarhoU'dnre,  Acide  fiJiinique  nitrobhhlor^. 

Chlorine   gas   is  ptissoti  through  tliat  portion  of  coal-tar  oil  which 
boils  between    J 80"^  and  200";    a  small  uuantity  of  water    added 
liquid  nculralided  with  ammonia,  hoilcd  with  water,  and  filtered  from 
brown  matter;  the  filtrate  neutralised  with   nitric  acid;  and  the  c 
of    nitrobicblorocarholic    acid    tvliiuh    separate   on  cooling,    purified 
repeated  recrystallisntiou  from  alcohol. 

Properties.  Vellow  obliqao  rhomhio  prisma.  Tbo  acuto  lateral 
edges  =  88°;  angle  between  tuo  base  and  a  latoral  face  =  108'' 20'  to  30*. 

CVyi/d/t,  Laurent  A  Delbos. 

12  C    720  ....  3^-65  34-70 

N    «...„ 14-0  ....  6-74 

2  a.... .„ 70-8  ....  54  07  « 3300 

^  H    SO  .-.  VH  1-45 

f.  O    480  ...  23-10 

CKNC1«H"0«  „ 207-8     ....  lOOOO 

The  acid,  when  suddenly  heated  in  a  close  tomoI,  decomposea  wkk 
fire. 

Easily  ioluhle  in  waUr. 

Ammonia  salt.  —  Aurorarred  needles,  which,  wlion  carefully  bested, 
sublime  partly  undecomposcd.  Contains  31-2  p.c  clilorino,  and* is  tbet^ 
foroC"XCi'ri»(NH')0'. 

Potash-saU^  —  ShinioK  lamina*,  carmiDe-coIuured  or  yellow  by  rvisdcd 
light,  KccoMiug  to  the  aji;,'lo  at  wliidi  thoy  aro  vi«wed.  Coutama  iS'A  P^e. 
potathj  thoMforo  probably  =  C"XCi'KO». 


TERNITROCARnOLIC  ACID, 


The  otlicr  palta  likewise  rcsenibio  the  picratcs. 
The  aciil   dUsolves  with  tolerable   facility  in  alcohol  and  Hherj 
crystuUUes  out  on  cooliug.     (Laurent  aiid  Delboa.) 


211 


and 


Binitrochlorobenzene. 

0»»N»CIH»0«  =  C"X»C1H". 

liAunBNT  &  GEnnAiiDT.     Compt.  chim.  1849,  420;  abstr.  Ann.  PHnrm. 

75,  79. 


Binifroehhrophifiile,  Bimfrocktor/une. 

Wheo  biuilrocarbolic  acid  is  decomposed  bj  pentaolilorlde  of  phoa- 
pliorus,  there  i«  formed,  with  erolution  of  hydrochloric  acid  and  oxy- 
chloridti  uf  phosphorus,  a  solution  of  excess  of  penUcUloride  of  phosphorus 
in  binitrochtorobeuzone,  which,  when  cold,  luuy  bo  decanted  froiri  the 
chloride  of  phosphorus  which  \ix&  crystaUisod  out. — The  compouDd  is 
{>erhapa  formed  m  this  luauuer  : 

c"xni*o*  +  pci»  =  cox=aH»  +  pcto^  +  uci. 

The  ycllowiBh  oil  which  sinks  to  the  bottom  without  dissolvin^f,  polidiflos 
in  a  few  days  in  the  crystalline  form,  and  is  washed  with  cold  alcohol, 
which  dissolves  a  sraall  portion  of  it.  The  solution  of  (ho  cry^talp  in 
hot  alcohol  becomes  milky  on  cooli1l^^  nnd  deposits  a  yellowish  oil,  which 
after  a  few  hours  Boltditios  in  needles.    (Laurent  nod  Gerhardt) 


Temitrocarbolic  or  Picric  Acid. 


Hausmann.     J.  Phys.  1788,  MarE. 

Welter.  Ann,  Chini.  2fl,  301  ;  also  Schiir.  J,  3,  715. 

FouBCRoy  &  Vauqubli-n.  N,  OdtK  2,231. 

CiiKvuEUL.  Ann,  Chim.  72.  113;  also  Oilb.  44,  150. 

MoRETTi.  Hi-Uftn.  Gioni.  17,415;  also  .^cAw.  31,09. 

Litmo.  Schw.  49,  373.  51,  374.  — Pot;^.  13,  \^l.  —  Kaitn.Arch.  13,353; 

aUo  Ann.  Chim,  Phj/8.  37,  28«.— ^««.  rhurm.  9,  82.  —  i^oj^. 

14,  466. 

WiiULEH.       /'OJ75'-   13»  '<^*** 

DuHA8.  Ann  Chim.  Fhye,  53,  178;  also  Fogg.  29,  98;  also  Ann.  Phitm. 

9,  80.  —  iV.  Ann.  Chim.  Phgs.  2,  228;  also  Ann.  Pluxnn,  39,  350  ; 

also./.  j>r.  Chfin.  24,  213. 
K.  SciiuNCK.  Ann.  P/tarin.  39,  7;  6.1,  234. 
Laurp.st.  jV.  Ann.  Chim.  Pht/s.  3,  221;  also  Ann.  PltHifn,  43,  21.";  also 

J.  pr.  C'ltftn.  25,  424. 
R.  F.  MAKcaAKD.  J.  pr,  Chan.  23,  3C3;  26,  3&7j  32,  35-,  44,ft\, 
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Stexhouse.    Phil,  }fafi.  J.  [-1]  28,  440;  also  Ann,  Pharm,  57,  84 

J.pr.Chetn.  30,  221  —  Fiirtlicr  :   P/ul.   Mag.  J-   W,   8.   36;  ^    _ 
Phm-m.  i)l,  307;  J.pr,  Chem.  62,464;  Phat'vu  Cmir,  1854,  fll9; 

Jahresher.  1854,  460. 

Ariijicial  Indigo-lithr,  ChcvrcuC*  ariificinl  Bitter  toith  majimmm  t^  Ntlnt 
acid,  Weiter't  ItHter,  Carf/azotic  acid^  kohletaticka'diwe,  KoAlen»tick»l(t0^iimn 
V.  Liebig,  Nitropieric  acid,  Pitringatjigteru'dure,  NttrophtmiMie  acid,  Chryaotrpie 
arid  (from  aloes),  Jaune  anter  de  Wftter,  Jautte  atner,  Acidt  carbo-azotique.  Acid* 
pikriqHe  o(  D\xmas,  Ac.  nitropAeiiistque  of  lAvnnt.  —  Discovered  hy  Hausmiuin 
in  1788;  examined  with  regard  to  its  composition,  by  Liobig,  Dumu 
&  Laurent. 

Formation.  1.  By  tho  fiction  of  lieated  nitric  acid  on  carUolir, 
tcrbrumoc-irbolic  ntid  liinitrocarbolic  acid  (Laurent),  on  ^aliucnin,  sali- 
cvlous  acid,  ealicin  (Piria),  palirylic  acid,  nitrosalicylic  acid,  phlorizin 
(Afarchand),  cxtnict  of  willow-hark  (Bottgcr  &  Will),  indigo  (Hausmann), 
cumarin  (Pe!alandi»),  aloes  (Schunck),  hcnzoiu  (E.  Kopp),  rc«in  from 
Botany  Ray,  resin  of  Peru  balsam  (Stcnhouse),  and  silk.  (Welter.) 
Myrrh,  quinine,  morphine,  nnd  narcotine  do  not  yield  the  arid  (Liebtg);  whether  it 
\s  conUinrd  in  the  yellow  biltcr  subBiaiirc  into  which  albumin,  fibrin,  the  oyitalline 
lens,  casein,  and  gluten,  arc  converted  by  nitric  nciJ,  remains  to  be  deterinined.-- 
2.  By  boiling  teruitranisol  (C"X*H»0*)  with  potosh-loy.    (Caliours.) 


Prtparation.  1.  From  CarhoUc  acid.  Tho  brown  refiinous 
precipitated  during  the  preparation  of  binitrocarbotio  acid  (p,  206),  are 
united  with  tho  masa  obtained  by  precipitating  with  nitric  netd  tbe 
mother-liquors  of  binitrocarbohite  of  ammonia  obtained  in  tho  same 
prucpss;  tho  united  mass  heated  to  tho  boilini;  point  in  a  basin  with  c«»ni- 
luercial  nitric  acid;  the  acid  litiuid  ilccantcd  after  cooling;  tho  r^due 
wai<hed  with  a  small  quantity  of  cold  water,  and  boiled  with  very  dilute 
ammonia;  tbe  filtrate  repeatedly  ovapontted  to  the  crystallising  point;  tbe 
rcsultiugpicrato  of  ammonia  purified  by  crystallisation  from  boiling  alcohol; 
and  the  beautiful  needles  of  this  ^alt  treated  with  nitric  acid  to  eepamte 
the  picric  acid,  the  quantity  of  which,  thus  obtsined,  is  greater  aa  tho 
quantity  of  binitrocarbolio  acid  was  lcs&  Tho  impure  binitrocarbulic 
acid  may  also  be  converted  into  ])icnc  acid  by  boiling  it  with  nitric 
acid,  and  recrystallising  from  alcohol  tho  portion  which  eeparatea  out. 
(Laurent.) 

IL  From.  Salicin.  This  substance  treated  with  nitric  acid  yield* 
remarkably  pure  picric  acid,  whereas  phlorizin  yields  muob  1<«9  picric 
than  phloretic  acid.     (Marchand.) 

in.  From  Indigo.  12  to  13  pts.  of  nitric  acid  of  pp.  gr.  1*43  aro 
heatofi  nearly  to  t!»o  boiling  point  in  a  cap.icioue  glass  8ask;  1  pt.  of  tbe 
l>est  Kiiitt  Indian  indigi>  in  coarae  powder,  adde«l  in  small  portion*,  echcb 
additidii  being  made  as  soon  x\»  the  Vxai  portion  has  disapf>cared;  tho  red* 
brown  liquid  concentrated  by  boiling  till  it  bccumce  tbickish  and  lifter 
in  colour;  3  pts.  more  nitric  acid  added  in  caso  tho  liquid  still  eives  off 
nitrons  acid,  and  the  boiling  repeated :  llie  mother-liquor  docantad 
from  the  hard  yellow,  translucent  crystal*  which  fonn  on  cooling;  ibeM 
crystals  washed  with  cold  water  and  dissolved  in  a  sulGcient  quantity  «f 
boiling  water;  the  oily  drops  of  artiticial  tannin  which  then  riae  to  tb« 
surface  removed  with  filtering  paper;  tho  solution  filtered  and  left  " 
cool;  the  yellow  shining  lauiua»   of  picrio  acid  which  separate  rcnio 
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from  tlie  motlter-liqnor,  agnin  dissolved  in  hoilin^  irater,  nnd  neutralisod 
M-itli  cnrboD:ite  of  jioLa-sh ;  and  the  pota^h-£alt  wliich  t^epHratcs  on  cuolicg 
piii-ifiod  by  repealed  cryHliiUiaation,  llicn  dissolved  iu  boilin;?  water,  and 
the  liquid  mixed  with  sulphuric,  h^'drochluric  or  nitric  acid,  whereupon 
picric  acid  cry^talliifca  uut  on  cooling.  A  lurgo  quantity  of  tho  potash- 
,  rotjuiring  however  further  puritication,  may  also  ho  obtained  from 
tho  Grst  mother-liquor  by  precipitating  therefrom  a  large  quantity  of 
brown  matter  by  addition  of  water,  then  dissolving  it  iu  boiling  water, 
neutralising  with  carbonate  of  potash,  and  cooling. —  4  pta.  of  indigo 
yield  1  pt.  of  picric  acid.  —  Sometimes  the  solution  of  indiifo  iu  nitric 
acid  does  not  yield  any  crystals;  it  must  tlien  be  evaporated  down,  mixed 
with  water,  and  tho  acid  sopamted  from  the  brown  precipitate  as  above. 
Tbo  liouid  above  the  precipitate  likewise  yioids  picric  acid,  when  evapo- 
rated, boiled  with  uitric  acid,  neutruliifcd  with  potash,  <!t:c  (Ltebig.)  — 
Morotti  used  14  pts.  of  nitric  acid  of  sp.  gr.  1*30  to  1  pt.  of  iudigo, 
whereas  Chevreul  used  only  2  pts.  nitric  acid,  and  therefore  obtainwl 
chiefly  nitrosalicylic  (iudigutic)  acid,  artificial  indigo-rcBio,  &c.,  mixed 
with  only  a  small  quantity  of  picric  acid.  If  tho  indigo  be  boiled  with 
12  pt3.  of  nitric  acid,  not  merely  for  a  fow,  but  for  30  hours,  till  in  fact 
only  traces  of  tho  indigo-reein  at  fir^t  produced,  remain,  red  vapours  are 
continnally  evolved  and  the  greater  part  of  the  picric  acrd  is  destroyed, 
60  that  ultimately  the  product  amounts  to  only  ^j  of  tho  indigo.  (Blumcuau, 
Ann.  P/utrm.  67,  11^.) 

IV.  Fj'oth  ike  Tdlow  U^sin  of  Bot/m^Bar/. — Tho  re^in  of  XanOiofrhaa 
hastUis  is  dissolved  in  the  requisite  quantity  of  strong  nitric  acid,  wherc- 
npon  rod  vapours  are  evolve<l,witUvioientfrothing,andadark-rcd  solution 
formed  which  becomes  deep  yellow  after  boiling.  Thi^  solution  is  evapo- 
rated over  tbo  water-bath  J  tho  remaining  yellow  crystalline  mass,  which, 
together  with  picric  acid,  contains  small  quantities  uf  oxalic  and  uitro- 
bensoic  acid,  neutralised  with  potash;  tho  pici-ato  of  potash  purilieil  by 
two  crystallisations,  and  then  treated  with  hydrochloric  acid,  whicti 
separates  tho  picric  acid,  to  bo  further  purilieif  by  two  crystallisationa, 
and  amounting  to  50  per  cent,  of  the  resin  used.     (Stonhouac.) 

V.  ^$-0M  Jientoin.  1  pt.  of  benzoin  (from  which  the  benzoic  acid 
may  be  previously  extracted  by  alkalis:  Kopp,  Staihou.w),  is  gently 
heated  with  8  pts.  of  couimcrcial  nitrio  acid;  tho  mixture  distilled,  with 
four  times  repeated  cobobation,  after  the  elFervosccncc  has  ceased;  and 
the  liquid,  after  dccantatiou  from  tlie  resin,  mixed  with  four  times  itii  bulk 
of  water,  filtered  from  tho  precipitated  yellow  powder,  and  nentralised 
while  hot  with  carbonate  of  (wtoAb:  it  then  yields  crystals  of  picrate  of 
potash  on  cooling.     (E.  Kopp,  X,  Arm.  Chim.  Pkys.  13,  233.) 

VI.  Ft'om  silk,  —  1.  When  1  part  uf  silk  is  distilled,  with  frequent 
cobobation,  with  6  pts.  of  nitric  aclJ,  a  solution  is  obtained  which,  by 
eTaporation  and  cooling,  yields  crysUils  of  picric  and  oxalic  aci<L 
(Welter.)  —  2.  In  this  prooes.'*.  12  ptw.  of  nitric  acid  are  uacd;  the 
rcaiduo  in  the  retort  is  neutralised  with  carbnnate  of  potash;  tho  crystals 
of  picrate  of  potash  purified  by  rccrystillisation;  and  the  acid  precipi- 
tated from  their  solution  by  nitric  acid.  The  product  from  silk  is  however 
much  smaller  than  that  which  is  obtained  from  indigo.     (Liebig.) 

VII.  From  Aloes.  I.  pt.  of  ubied  is  heated  with  8  pts.  of  strong 
nitric  acid  till  violent  action  takes  place;  tho  fire  then  removed;  the 
mixture,  after  the  gas-evolution  baa  ceased,  introduced  into  a  retort; 
the  greater  part  of  the  acid  liquid  poured  olf;  the  residue  di^itilled  with 
3  or  4  pts.  of  fresh  nitrio  acid,  which  still  causes  a.  &luv4  (iN<A>xV\v»%  ^^ 
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nitrifl  oiicIg,  till  the  ^jreater  part  of  tlic  nitric  acid  ia  deoowp* 
voliitiliaed;  tlio  rcsiduo  Jilutofl  with  water,  which  soparatea  the  chry- 
saminio  and  alootio  acidn  still  remaining  undeconipotiied;  the  ycllov 
61trate  evaporated,  in  order  to  remove  the  greater  part  of  ih©  nitric  arid; 
then  neutralised  with  milk  of  lime;  and  pur©  picric  acid  precipitated  from 
the  filtrate  hy  nitric  acid. —  Sclmiii^k  formerly  left  the  evaiiorateU  Itijuid  to  cryt* 
tftUise;  puriSed  tbe  crystals  of  picric  acid  from  thote  of  oxalic  acid  bj  careful  waihtnf 
with  cold  water;  combined  the  reniainiug  acid  witli  potub;  purified  the  fait  by  crytud- 
HsatiDD,  &c. ;  and  thereby  obtaioed  bi»  CHrytokpic  acid,  which  he  regarded  13  iaomenr., 
bat  not  identicid  with  picric  add.  But  the  ei|KTiinents  of  K.  Rnbi(|qe*,  (iV.  Jl  PMarm, 
13,  44  ;  U.  179).  of  R.  F.  Marchand,  (J.  ;>r.  Client.  U.  91).  of  Mulder  (J.  pr.  Ckem. 
49,  1),  and  of  ^cbaiirk  himself  (Ann.  Pharm.  OiS,  3.t4)  noon  Inl  to  the  rontduvion 
that  the  mpposed  peculiar  characteristics  of  cbryaolepic  acid  were  doe  to  amall  quanti* 
tics  of  admixed  cbrysamiiiic  or  aloetic  aciit 

VIII.  From  TernUranM.  Ternitranisol  is  boiled  for  a  few  tnianttf 
witli  moderately  stronf;  potash;  water  added  till  all  the  resuttiug  potash- 
tall  ie  dissolved;  the  tialt  allowed  to  crystallise  hy  cooling;  and  the  acid 
separated  therefrom  hy  boiling  dilute  nitric  acid :  it  then  separatos  on 
cooling  in  yellow  shininff  needles,  aud  may  be  purified  by  wa«kiug  wiUi 
oold  water  and  crystallisation  from  boiling  water.  (Canoure,  A.  Aim, 
Ckim.  Phys.  25,  26;  also  J.  pr.  Cftcm,  4G,  337). 

[Cahour*  regards  this  acid,  called  Picraninc  acid,  u  isomeric  bat  aot  idcntkal 
with  picric  amd,  inusmuch  as  it  exhibits  differences  in  the  crystalline  form  and  fasibUity, 
u  also  ID  its  appearance  and  in  the  sohibUity  of  some  of  its  salts.  TQl  howerer  tbns 
peculiarities  arc  more  clearly  made  nut,  and  shown  to  be  not  oierrly  accidental,  the  aeid 
luy  be  rcfrarded  as  picric  add.  All  statements  respecting  picric  acid  cited  from 
Caboars  rtdate  lo  this  ;iJcraNJ4n'c  acidt  vnd  thc»c  of  ^cbunck  to  the  anil  9blai»«4  from 
clou.} 

Propaiiei.  Light  yellow,  stronjC'ly  shining  lamtnzc.  (Licbig.)  Yel- 
lowish ootohedrons,  often  very  muoh  truncated  on  two  of  their  siiromits 
(Welter);  yellowish  white  needles  and  jrranulos  (Chevreul  )  Cry»taUiM 
aystonij  the  rit;ht  prismatic;  Fhj.  66  without  the  faces  y  and  m  and  thoM 
between  i  and  o  ;  a  :  m'  =  128'  36';  u  :  <  =s  115*  42  (U6'  Stf, 
according  to  Laurent);  a  :  «  =  lOr  50'  (108°;  t  :  a  —  125°:  Laorent, 
JUv,»oieiit.  9,24);  a  :  t*  =  125^5',  a  :  o  behind  =  11^37'  (MiU-chcriich, 
roffg.  13,375).  —  The  acid  from  indigo  crystalliaea  from  hut  water  in 
lemon-yellow,  opaquo  laniiuo?,  which  becumo  yellowish  brown  and  traoft- 
parent  in  wanu  air,  crystallise  from  alcohol  in  transp.irent  yel)owi»b 
brown  laminte,  and  from  ether  in  trans]>arcut  yellowiso  brown  pnsaM, 
which  become  lenion-yollow  and  dull  on  exposure  to  the  air,  but  T««over 
their  original  appearance  when  strongly  breathed  apon.  (BlnmenaiL)-» 
Chrjfsolrpic  aeid;  golden-yellow  ehinin;;  scales.  (Schunck.)  —  Picramum 
acid:  small  hard,  highly  lustrotis  priduis.  (Cahonrit.)  —  The  acid  noils 
(Liebig)  when  slowly  heated,  forming  a  brownish  yellow  oil,  which 
solidities  in  a  crystalline  mass  on  cooling.  (Sthunck')  When  sliifklly 
heated  in  oontAct  with  the  air,  it  volalilisea  undecompobed  (Lioblg, 
Welter);  at  a  higher  temperature,  it  boils  and  gives  off  a  thick.  yoOov, 
safibcating,  irritating,  and  intensely  hitter  vajiour  (Schanck),ajid  sayiiiMi 
10  amall  yellowish  white  needles  and  ec.iles  (Fourcruy  &  Vauqotlb. 
Chevreul),  or  nasses  orer  as  a  brown  liquid  which  crystalUsos  on  eoolja^. 
(Sichijnck.)  —  It  tastes  Tery  hittor  and  somewhat  harsh  and  sour,  and 
ro«ldens  litmus.  (Fourcroy  &■  Vauquelin,  Chovreul,  Liebig.)  The  impuni 
acid  from  indigo  in  doses  of  1  to  10  graiub,  kilU  rabbiu  and  dugs  with 
delirium  and  convulsions.  (Rappf  Bapp  et  Fiihrj  Dm,  dt^ttMih, 
maU  on.  Waltheri;  Tub.  16S1.) 
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f  Liehtg  always  found  a  certain  qiiAiitity  of  H,  whirfi  Ite  formerly  rrgarded  M  aaes. 

»rntuU.  buc  {Ann.  Vharm.  9,  82).  cs-jmatctl  at  110  p.c. 

'  The  crystallised  arid  mixed  with  5  limus  its  weight  of  le&^-oxld^  and 

with  water,  and  dried,  ultimately  in  vacuo  at  1 00",  gives  off  3*«  p.c. 
water  (1  At.  anioiinta  to  3*03  p.  c.  Laurent),  1  At.  water  is  hIbo  set  free 
when  the  acid  combines  with  potash,  soda,  or  oxide  uf  silver.  (Maroliaud.) 

Decompotitu>ns.  \.  The  acid,  when  qnickly /iM/^rf  in  a  retort,  melts 
(boils  riolently,  aocordtug  to  Shanck)  and  blackens  with  explosion,  and 
then  takes  fire,  giving  off  nitrogen,  nitric  oxide,  nitrons  acid,  water, 
carbonic  acid,  liydrocvanic  and  a  connbustible  gna  (de;}ositing  a  large 
quantity  of  suut,  accordin;^  to  Schunck),  and  leaves  charcoal.  (Chcvreul.) — 
2.  VVhen  quiokly  heated  in  contact  with  the  air,  both  the  melting  acid 
and  itsrapouT  tako  fir*^  and  burn  with  a  yellow,  very  smoky  flamo  (Lielrig), 
and  leave  a  small  qnantitv  of  charcoal.      (Schunck.) 

3.  When  chlorine  gas  is  pa.'isod  for  soverul  days  through  the  aqueous 
ncid,  or  when  the  acid  is  didlilled  with  aqueous  chloride  of  lime,  which 
then  becomes  heated  and  deposits  carbonate  of  litue, —  or  with  chlorate  of 
potash  and  hydrochloric  acid,  the  picric  acid  is  resolved  into  chlompicrin 
which  distils  over,  and  chloranil,  the  greater  part  of  which  remains 
behind.  Boiling  aqua-rogia  acta  in  a  similar  uiannor,  excepting  that  it 
produces  moro  chloropicrin  and  Icfs  chloranil.  (Stenhoii^c,  l*hii.  Mwj.J. 
Sri,  53;  also  ..^nn.  Pharm.j  60,  241;  Hofmann,  Ann.  Phnrm.  .52,  (>2.) — 
In  a  similar  manner,  picric  acid  is  resolved,  by  heating  with  bromine  and 
water,  tnl<i  bromopirrin  and  bromaniL    (p.  'il7.}  —  U  is  also  coavcitU&A. 
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into  bromopicrtn  by  distillation  with  bypobromito  of  lime.    (Steuboi 
Pkil.  Jf'iff-  J>  [4j,  8,  36.)     Chlorine  ^  does  not  decompose  the  acid    (not 
in  the  mcUed  state  ;  Schunck),  neitlier  does  melted  iodine  (or  bromine  :   yfarehtmtF^ 
cltlorine  vrAler,  chloride  of  gold,   or  hydrochloric  acid,  even  at  the  boiling  hcAt ; 
boiling  aqua-regia  KcorcelT  acts  ujmd  it,     (Lieblg.)     But  uitrio  acid  boiled  with  it 
several  days,    appears   uoder  certain  circumstances   to  eierl  a   decomposing    aaiun. 
(Blomeaan.) 


We  ma;  here  Insert,  as  in  ■ppendix.  the  description  of  chloropicrin  and  brano- 
picrin,  vhich  hove  been  discovered  since  the  publication  of  the  [lortiou  of  ihia  Uandbcwk 
relating  to  tho  2-C8rbon  compounds. 


Chloropicrin.    C'NCPO*  =  C'xa». 

Stenhouse.  (1848.)  Phil.  Mag.  J.  [3],  33.  53;  also  Ann,  Pharw^ 
66,241;  &\60  J.  2>r.  Ch^Ttu  45,  56. —  Gcrhardt  and  Cabours.  Com/rf. 
Chim,  1849,  84  and  170. 

Formation,  T.  By  tlio  distillation  of  picric  acid,  styphnie  acid  or 
clirysammic  acid  with  cliluride  of  lime  and  water.  Honco  also  when  tbe 
bodies  which  yield  either  of  these  three  acids  by  treatment  with  nitrio 
acid,  arc  lirst  boiled  with  nitric  acid  and  then  distilled  with  chloride  of 
lime.  To  thot^o  belong  :  Creosote,  ealicin,  indigu,  cumarin,  the  yellow 
resin  of  Botany  Bay,  liquid  etorax^  benzoin,  rern-balsam,  galbamun, 
gum  asafcotida,  giini-ammoniaciim,  pnrree,  aloes,  extract  of  Campescby 
wood,  log-wood,  fustic,  red  sandal-wood,  kc.  Lastly,  Dammara  reaio, 
and  tlio  chlorinated  resin  formed  in  the  decomposition  of  usnic  »cid  by 
chlorine,  likewise  yield  chloropicrin  when  treated  with  nitric  acid  and 
chluridu  of  lime.  —  2.  By  treating  picric  acid  with  cblorine-water  or 
nqna-regia,  or  a  mixture  of  chloralo  of  potash  and  hydrochloric  acid. 
(Stcnhouso.) 

Prepnyaiion,  Aeneous  picric  acid  is  distilled  with  chlorido  of 
till,  after  ahoiit  a  quarter  of  an  hour's  boiling,  no  more  heavy  oil 
over  with  the  water.  Should  the  rcsiduo  be  still  yellow,  it  must  be  redi*> 
tilled  with  frc^h  chloride  of  Hme.  The  oil  is  eeparatod  from  tbo  watCfT 
distillate,  washed  with  water  to  which  a  little  carbonate  of  roa^neMi 
has  been  added,  dried  by  ptaciug  it  over  chloriJo  of  calciunii 
roctified.     (Stcnbouse.) 

Propertia,  Transparent,  colourless  oil,  of  sp.  gr.  refl57j 
light  strongly;  boils  at  1*20".  Ite  odour,  in  the  Jiluto  state,  is  peouliarfy 
aroumtic,  but  in  the  concentrated  state  very  eliarp,  and  attacks  the  noM 
and  oyea,  le«0  pcrsistontly,  but  finite  as  violently,  as  volatile  cliluride  of 
cyanogen  and  oil  of  mustard.  It  ia  neutral  to  vcgotablo  coIiHin. 
(Stenhouso.) 

Calculation,  aecording  to  Gerhardt. 
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Cftlcolation  according  to  Stenhousc. 
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Decomposithng.  1.  Chloropicrin  sustains,  vritUout  alteration,  a  lioat 
of  150°;  but  when  pauaed  t!iroup;h  a  red-hot  tube,  it  ia  completely  decom- 
posed, yielding  nitric  oxide,  cbloriue,  and  sesquicbtoridc  of  carbon.  ~— 
2.  It  is  not  decomposed,  oven  by  prolonged  contact  with  aqueous  potash, 
l>ut  gradually  by  alcoholic  potash,  with  eepamtion  of  chloride  of  potaa- 
ei urn  and  nitrate  of  potash.  —  '3.  Aqueoua  ammonia  exerta  scarcoly  any 
action  upon  cliloropicrin;  butammouiacal  gas  or  alcoholic  ammonia  produces 
sal-ammoniac  and  nitrate  of  ammonia.  —  4.  A  small  piece  of  polassium 
gently  heated  in  tho  oil,  causes  strong  explosion;  at  ordinary  tempera- 
tures, it  produces  in  a  few  days  chloride  of  potassium  and  nitre.  —  Sul- 
phuric, nitric,  and  hydrochloric  acid  do  not  act  uj'ou  it,  even  at  a  boiling 
heat.     (Stenhouse.) 

Combinations.  Chloropicrin  dissolves  very  sparingly  iu  water,  but 
with  great  facility  ia  alcohol  and  other.  —  (Stenhouse.) 


t.    Bromopicrin.    C7NBrH)*  =  C'XBr^. 

Stenhouse.    Phil.  Mag.  J.  [4],  8,  36;  Ann,  Pharm,  91,  307;  J,  pr, 
Chem.  62,  464;  Pharm,  Centr,  1864,  fil9;  Jahresber,  1854,  466. 

Formalion,    (j).  216.) 

Pj-rparation.  —  1.  Picric  acid  is  distilled  with  a  solution  of  hypobro- 
mite  of  lime,  and  the  pro<luct  washed  with  a'lucou^i  carbonato  of  soda, 
shaken  up  with  mercury  to  remove  free  bromine,  and  dehydrated  by 
digestion  (not  distillation)  with  chloride  of  catcium,  which  does  iiot 
dissolve  in  it. — -2.  When  picric  acid  is  digested  for  some  hours  with 
bromine  and  water,  bromopicrin  is  obtained  of  a  yellow  colour  arising 
from  the  presence  of  free  bromine,  which  may  bo  removed  as  above;  but 
the  product  is  still  impure,  probably  containing  a  bromide  of  carbon  C'Br*, 
produced  by  tho  continued  action  of  bromine  on  the  bromopicrin. 

Properties.  —  Prepared  by  (I ) :  Colourless  lifjuid,  heavier  than  water, 
and  smelling  very  much  like  chloropicrin;  its  vapour  attacks  the  eyes 
very  strongly.     Boiling  point  above  100". 

Stenkousc 

(!■)  (2.) 

2C   «,    12    ....      4  03 

N  14     ....      4-06 

3  Br  ..„ 240    ....    80'54    ....    80015    ...*    85-3 

4  O  32    ....     10-7? __^ 

CXBr* 298     ....  lOO'OO 

The  exceu  io  tlia  aualyiis  (2)  ii  probibly  du«  to  tbe  prnenee  of  C^Br".  (rid.  mp.) 

Bromopicrin  may  be  heated  nearly  to  its  boiling  point  without  altera- 
tiooi  but  when  it  begins  to  boil,  it  is  decomposed,  with  evolalvsjo.  ^1 
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brown-red  vapoupf,  even  in  an  ntmosplior©  of  cnrbonic  acid.     At  a  lii 
temperature,  it  ts  decomposed,  witb  .ilight  explosion. 

Dissolves  very  sparingly  in  teater,  but  retwlily   in  afmhcl  and 
The   ftlcoholic   eolution   is   not  immediately  precipitated   by   aitzal4 
fiilrcr,  but  iifter  some  time,  in  the  culd,  and  inntiodiately  on   the  ap|ilia» 
tion  of  heat,  bromide  of  silver  in  precipitated.     (Stenhonse.)  %, 


4.  Picric  acid  gently  heated  with  peroxidt  of  mangaoeee  and  sulphurie 
acid,  becomes   hot  and  gives  off   nitrous  vapours.     (Wi'diler.) 

5.  Picric  acid  boiled  with  strong  potash-ley  in  excels  is  decomposed 
(according  to  Duni&s,  Ann,  CJiim,  Phys.  53,  18G,  with  abundant  OTuluiioa 
of  ammonia),  and  uu  opaque  brown  solutiuu  formed,  from  irbJch  boi]io|^ 
alcohol  extracts  a  yellow  needlo-)^baped  salt,  which  decolorisee  tincture  of 
indigo  when  boiled  with  it  in  pre^^enco  of  sulphuric  acid.  TW^bler.) — 
When  picric  acid  is  mixed  with  excess  of  baryta,- water  and  the  liquid 
boiled  down  to  dryness,  the  residual  mass,  which  is  at  first  yellowish  re^ 
becomes  brownish  yellow;  gives  off  when  boiled  down  with  fresh  water,  a 
Ur^'c  quantity  of  ammonia;  and  the  residue,  if  then  exhausted  by  boilio; 
with  water  (while  the  maps  on  the  filler  contains  no  more  picric  acid,  hat 
evolves  a  large  ouantity  of  prnssio  acid  when  treated  with  hydn>ch1ori( 
acid)  yields  a  pale  yellow  filtrate,  which  is  free  from  picric  acid,  but  con- 
tains free  baryta,  cyunide  of  barium,  and  a  yellowish  amorphous  salt 
which  gives  off  nitric  acid  when  acted  upon  by  oil  of  vitriol.     (>Vohler.) 

6.  Picric  acid  digct-ted,  as  in  the  cold  indigo  vat,  with  protosnlphate 
of  iron,  excess  of  hydrate  of  lime  or  baryta,  and  water,  yielda  a  browo 
red  mass;  and  the  resulting  brown  rod  nitrate,  when  freed  by-  carboDio 
acid  from  excess  of  alkali,  and  then  filtered  and  ovaponite<r,  leaves  a 
black-brown  amorphous  compound  of  deoxidised  picric  acid  wiih  lirae  or 
Imryta,  which  di.^solves  readily  and  with  hlood^red  colour  in  water, 
deflagrates  like  gunpowder  when  healed,  evolving  bydrocyanate  U 
ammonia,  and  leaves,  first  a  tumcBcd  clmrooal,  then  an  alkaline  carbonate. 
Wlicu  the  aqueous  solution  of  the  barium-compound  is  precipitated  by 
neutral  acetate  of  lead  and  a  snmU  quantity  of  ammonia  (to  eu:fure  com- 
plete precipitation),  the  lead-compound  is  obtained  in  the  form  of  a 
thick,  red'browu  precipitate,  which  explodes  by  heat  us  etroo>rly  aa  tht 
lime  or  baryta-salts,  and  dissolvefl  sparingly  in  water,  fonuiug  »  doop 
yellow  solution.  By  sut^pendiug  the  lead -precipitate  in  water, 
poiing  it  with  sulphuretted  hydrogen,  frequently  cxhau&tingthoso] 
of  leatl  with  boiling  water,  and  evaporating  the  dark  yellow  fill 
dffutUli^d  picric  acid  (nUroh(ematie  aeUlJ  is  obtained  in  browa  crynai- 
line  grains.  This  acid,  when  subjecteil  to  dry  distillation,  melta,  exhtUto 
a  kind  of  detonation,  but  without  fire,  gives  off  a  large  quantity  of  hydro> 
cy:Lua'.c  of  ammuuiu,  and  leaves  a  shining  charcoal  which  burns  away 
without  residue.  Tlic  acid  dissolves  with  some  ditUculty  in  water,  fuTtniii^ 
a  yellow  solution.  VVilharfueous  solutions  of  the  alkalis,  it  forms  bitter, 
deep  blood-red  solutions;  and  paper  moistened  with  the  acid  and  held  over 
ammonia,  becomes  as  red  as  if  it  were  moistened  with  ferric  solpliocymuMUL 
The  solution  of  the  acid  leaves  on  evaporation,  a  brown  mass,  with 
of  cryotuls,  which  explodes  when  hciited,  with  omissiun  of  fire  and  a 
quant  ty  of  hydroryunate  of  nmmoni.i  (evolving  ammonia  when  ti 
with  potash),  and  from  whose  cimceiitratcd  Hjlutiun  hydrochloric  arid 
throwa  duwu  the  deuiidised  picrio  acid  in  the  pulremleDt  form.     Tkii 
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"Sold  cannot  be  reconverte*!  into  piorio  nciri  by  the  action  of  nitrio  aci(J. 
(Wolilor.)  The  hrijrht  blood-red  colour  whicli  picric  acid  and  its  salta 
produce  with  ferrous  eulphat^  and  excess  of  aqneons  alknli,  affords 
u  means  of  detecting  traces  of  it.  (E.  Kopp,  A'.  Ann.  Chim.  Phyi. 
13,  285.)  —  According  to  K.  Pugh  (Ann.  I'hann.  96,  85),  jiicric  acid 
treated  with  a  very  large  excess  of  ferrous  sulphate,  and  sub.^ofjuontly 
V'ith  an  alkali,  yields  a  colourless  fiUnite,  which,  on  additicm  of  au 
acid,  aesuines  a  deep  blue  colour,  gradually  passing  hy  hoiling  or 
by  contact  wilh  the  air,  into  purple,  yellow,  and  din^y  bri)wn.  — 
^.  When  sulphuretted  hydrogen  is  passed  to  saturation  throu^'h  an 
alcoholic  solution  of  picric  acid  saturated  in  the  cold  and  neutralised  with 
ammonia,  the  liquid  assumes  an  intense  reil  colour  and  yields  dark  red 
crystals  of  the  ammonia-salt  of  picramio  (or  nitrohiematic)  acid, 
C"X'A«IH'0',  The  formation  of  this  acid  is  represented  by  the 
ec^aation  : 

C"(NO*/n»<V  4  fills  1=  C"(N0^)5(NI!=11P05  +  4H0  +  6S. 

On  distilling  off  the  alcohol  from  the  liquid,  salphnr  is  doposited,  and 
an  additional  crop  of  crystals  of  the  ammonia-salt  oliiiiiiied.  (A.  Girard, 
Compt.  rrttd.  SQ,  421;  Ann.  Pfwnn.  88,  281.)  — Tho  identity  of  nitro- 
biematio  with  picraraic  acid  was  BUg;;;c-sted  by  Gerhardt  {Tfmtd  de  Vhim. 
Qr*j.  3,  46),  anu  has  since  been  cstablt:^hcd  by  E.  Pu^^h  {Ann.  P/iarni, 
fi6,  83),  and  by  the  further  experiments  of  Girnrd.  {Compi.  rend.  42,  59.) 
The  formation  of  picramio  acid  by  the  action  of  protosalts  of  iron  ou 
picric  acid,  as  in  Widiler's  process,  is  expre!isc<l  by  the  equation  : 

C"(NO*)»HK)*  +  12FeO  +  2H0  -  C"(NO*)'(NH=)U»0'  ¥  CPcSO". 

Pro tocblo ride  of  iron  and  protochlorldo  of  tin  act  in  the  same  manner  as 
tlie  protoeulphate  of  iron;  a  similar  prodnct,  together  with  a  large  quan- 
tity of  dark  hroi^Ti  matter,  is  aUo  formed  by  the  action  of  zinc  ou  aqueoua 
]»icric  acid.  Cuprous  oxide  docs  not  appear  to  exert  any  reducing  action 
upon  picric  acid.  (Pugh.)  Picric  acid  is  also  converted  into  picramio 
acid  by  the  action  of  ferruus  acetate,  the  snlpbidcs  of  the  alkali-metals, 
DOfloent  hydrogen,  and  cuprous  chloride.  No  reducing  agent  appears 
capable  of  removing  mure  than  1  At.  ^'0*from  picric  acid.  (Girard.)  %, 
—  7-  By  boiling  with  sulphite  of  ammonia,  picric  acid  is  decomfKiscd 
in  the  Kauio  manner  as  nitronaphthalin.  (Piria.)  —  8.  Picric  acid  takes 
fire  and  burns  vividly  when  slightly  heated  with  phosphorus  and  potas- 
sium. (Wuhler.)  It  detonates  moderately,  but  with  vivid  emission  of 
light,  when  struck  in  contact  with  sodium. 

Peatachloride  of  phosphorus  acta  violently  on  picric  acid,  forming 
chloropicryl  C"X'H»C1 :  (Pisani,  Compt  read.  39,  852.) 

CWX»H"02  +  PCI*  =  C"X»H»C1  +  PCIK)»  ^  BCI. 


CondnnatxoH*.  —  Picric  acid  (also  the  acid  from  aloes)  dissolves  »i  5° 
iu  160  pts.  of  wat^r,  at  15'  in  86.  at  20"  iu  81.  ai  22-5''  in  77,  at  26°  in 
73,  and  at  11°  iu  26  pta.  (Marchand.)  The  solution  has  a  brighter 
yellow  colour  than  the  acid  it-nelf.  (Liebig.)  From  the  cold-saturated 
ftdutiott,  an  equal  measure  of  oil  of  vitriol  throws  down  the  greater  ]iart 
of  the  acid,  e.g.  J  from  a  solution  satunitcd  at  22-5°.  (Marchand.) 

Tho  acid  is  insoluble  in  cold,  but  dissolves  iu  hot  oil  of  vitriid,  ami  is 
precipitated  in  its  original  state  on  dilution  witli  waier.  (Liebig.)  —  It 
disstilves  abundnntly  in  nitric  acid  (Schunck),  and  even  in  tbo  fuming 
add  at  a  boiling  beat  without  docompositiQa,    (p^hoars.) 
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The  Pki-ates,  7'fmitrocarbo^at€ti,  or  XUtoplienitotes,  are  Bentnl 
cryivtaliU^blc,  Iiavc  n  bitter  ta^te,   and  mostly  a  yellovr  colMir. 
detonate  ulien  bcatcd  (at  tic  Dieltiiig  puiDt  of  loiul,  aod  more  %k 
tlian  tbo  binitrucarbojatcs  :  Laurnit),  or  at  leaet  deflafiate, 
bowder;  the  dctoDatioii  is  strongest  iu  cloeo  vesseU,  and  tpoae 
ua«o  cont'iiuH  tlio  oxygen  in  the  Icaet  intimate  state   of 
exhibit  tbo  weakest  detonation.     PJcmte  of  potaah  or  baryta  hi 
redness  with  a  Urge  quantity  of  chloride  of  potossiauij  yt^dM 
and  carbonic  acid,  but  no  carbonic  oxide.    (Licbig.) 


Picrate  n/ ^tHmonm,— Eight^sidcd  prisma  bcloogiog  to  the 
prismatic  cytttem,  and  with  four-»ided  summits.  Fi<f.  66,  witbont  f-iuam 
and  without  the  faces  between  a  and  t\  u:h'  =.  61**^;  u  :  w  ^  I  \S''9tf\ 
a  '.az=i  IBS'*;  a  aboTO  :  a  below  =.  115\  (Laurent,  Rev,  scient. 
Small  yellow,  bitter  scales,  which  scarcely  detonate  when 
(Hatchclt,  iV.  GefU.  1, 36£}.)  Long  narrow  laminai  having  a  light 
colour  and  strong  lustre.  VNHicn  gently  healed  In  a  glass  tube,  thf^ 
TolatiltAO  completely  in  inflammable  vapours;  when  suddenly  bcatcd,  they 
bum  without  explosion,  and  leave  a  largo  quantity  of  charcoal.  Tbijr 
dissolve  readily  in  water,  wilL  difficulty  in  alcohol.  (Licbig.) — They*  * 
crystals  when  gently  heated,  melt,  give  off  their  ammonia,  and  then 
a  sublimate  of  the  acid;  when  suddenly  heated,  they  deflagrate  with  t 
hissing  noise.  (Marchand.)  Aqueous  picric  acid  added  to  animooiacil 
salts,  throws  down  a  copious  precipitate  of  picrate  of  ammonia.  (H.  BoMi 
Pogtf.  49,  186.)  —  CAryw/rpaftf  q/*  ammonia:  Dark  brovrn  nrcdlu  (3cfaaad)( 
Picranitale:  Sometimes  ormnge>]rclluw,  sometimes  surora-rcd  needles.  (Ciboun.) 


12  C 

6  H 

H  O 


72 

6 
112 


29-27 

22-76 

2-44 


Dumu.     Marchand. 


29-3 

23-2 

2-6 


45-53     44-9 


29-47 

22-40 

2-49 

45-64 


Cobourt. 

yettow,  ni, 

29-30     ....    f9*tt 

22-86     ....     a-« 

2-49     ....      14i 

45-3A     „«    45-Jl 


C"X>H»{NH<)03  246    ...  100-00    100*0    ....  lOOOO    ..„  100-00 


Picrate  of  Potash.  —  Obtained  by  ncntralising  with  potaeh  a  •olsUoa 
of  the  acid  in  hoi  water,  —  or,  according  to  Lrebig,  in  the  «tal 
greatest  purity,  by  digesting  an  aijueous  solution  of  chloride  of  pot 
with  morcurous  picrate,  then  filtering  and  cooling.  Orange-i 
neutral  needles.  (Welter,  Clicvrcul.)  Yellow,  highly  lustrooa,  oi 
four-sided  needles,  several  inches  long;  when  obtamed  from  a 
solution,  they  appear  by  reflcctcl  light,  sometimes  rod,  soraetimee 
(Licbig.^  The  form  of  the  needles  is  that  of  Fuf.  54  elongated,  g«D^ 
rally  with  (•  and  m-iacos;  u  :«'  =  TO"-  i:  i*  =  139*  nearly.  (Laorait; 
ccmp*  Miller.  Po^ff.  36,  478.)  —  The  salt  assumes  an  aurora-red  tintereij 
time  it  is  heated,  but  without  altering  in  weight.  (Laurent.)  It  cxplodtt 
like  gunpowder,  diffusing  a  resiuous  smoke  (Welter);  it  likewise  d«t»> 
nates  under  the  hammer,  emitting  at  the  same  time  a  reddinb  white  light 
(Foarcroy  and  Vnmjuolin.)  Healed  in  a  glass  tube,  it  detonates  violentJT, 
yielding  soot  ami  liydrttoyunic  acid  (Chtivroul);  it  nielts  when  heated  ra 
ft  glass  tube,  and  explodes  iniuiLMjiulely  afterwards  with  a  treoieiidou 
report,  sbatteriug  the  tube  and  leaving  a  small  residue  of  chai 
(Liobig.)  Chlorine  deprives  tlie  soUitiuh  of  its  yellow  colour  and  r¥t 
l^y.  (Welter.)     Hy<lrocblorio  or  nitric  acid^  added  to  a  «oluU< 


PICRIC  ACID. 

the  salt  in  warm  waler,  atstrarta  tlie  polasb,  so  tlat  the  picric  acid 
crystallise*  on  cooling  (Welter);  but  on  evaporating  the  mixture,  tlio 
liydrochloric  or  nitric  aci<l  volatilises,  anil  picratc  »f  potash  is  left. 
(Clievreul.)  An  alcoholic  solution  of  picric  acid  also  thrown  down  picrate 
of  potash  nfter  a  while  from  an  aqueous  solution  of  nitre.  (Liebig.)  The 
salt  requires  at  least  200  pts.  of  water  at  15*^  to  dissolve  it  (Liebig),  but 
dissolves  in  14  pte.  of  boiling  water  (Chevreul);  tbo  solution  saturated 
while  hot,  solidities  on  cooling  into  amiiss  composed  of  needles,  (Liebig.) 
It  is  insoluble  in  alcohol.  (Liebig.)  —  Chryaolepate  of  potawh  :  Needles  and 
laminc,  yellowish  brown  by  transmitted,  violet  and  with  metallic  lustre  by  reflected 
light.  (ScUunck.)  Picramisate  t^  potatit :  Chestaut-brown  needles  with  a  golden  lastre. 
(CaboUTi.) 


CrytMf. 

Bamat. 

r-romann     o^.„„^i. 
&  Marchand,  ^<=''^'»«. 
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72-0    ... 
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....    2G-7 

....     2730     ....     27'41 

3  N 

.,     420     ... 

.     13-72 
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....     15-0    ....     13-87 

2  H  „„. 

2-0    ... 

0-75 

....      M 

....       0-81     ....       1-02 

KO   „ 

47-2    ... 

17*06 

....     16-9 

....     I7-2:»     ....     17-56 

13  O  „ 

104-0     ... 

38-92 

....     3S0I        .     38!4 

C»^-^H:K0" 

2G7-2    ... 

10000 

100-00     ....  100-00 

IJcbig  estimated  the  amonnt  of  potash  in  the  crystals  at  1G'21 ,  Laurent  at  17*41, 
Stenhoose  at  17*68,  and  Cahours  at  17-G5  p.  c. 

Picrate  of  Sotht.  —  Slender,  yelloiv,  shining  needles,  which  behave 
like  the  potash-salt,  and  dissolve  in  10  to  14  pts.  of  water  at  15°. 
(Liobig.)  They  contain  I2-38  p.  c  soda  and  no  water  of  crystallisation, 
and  detonate  with  some  violence  when  heated.  (Marchand.)  —  /'iVm- 
n'wiU  o/*oda:  goldon-yctlew  needles,  much  more  eoluble  than  the  potosh- 
«:alt.     (Cabonrs.) 


Picrate  of  Barj/ia. — a.  BihfiMC.  —  1.  When  the  salt  h  is  heated  to 
350'^ — 370"  for  14  hours,  and  exhausted  with  water,  tlie  salt  a  remains 
on  the  filter  in  the  form  of  a  dark  brown  powder  which  explode.s  with 
extreme  violence  at  300'  to  fiOO'',  and  containii  407  |i. c.  baryta. — 
3.  When  the  suit  h  is  boiled  for  some  time  with  weak  baryta-water, 
a  precipitate  is  formed  consisting  of  the  salt  a  mixed  with  carbonate 
of  baryta;  tho  greater  portion  of  the  salt  b  hoMrcvcr  remains  in  tho 
filtrate  nndecomposed.     (Marcliand.) 

h.  Monobasic. — Separates  from  the  solution  of  carbonate  of  baryta 
in  the  aqueous  acid  in  hard,  d.ark  yellow,  four-sided  prisma  and  broad 
laminae.  Thoy  give  olF  l'2'5  p.  c.  water  of  cryatalli.^ntion  at  100'.  They 
Tneh  when  heated  and  cxjilode  violently,  Ci^pocially  if  tho  beat  bo  gradu- 
ally raised,  emitting  at  the  same  time  u  very  dazzling  yellowish  Ihinie. 
They  dissolve  readily  in  water;  chloride  of  potassium  added  to  tbo  Holiitiou 
fonna  in  a  few  minutes  a  precipitate  of  picrate  of  pota-sb.  (Liobig.)  Tho 
crystals  are  oblique  rectangular  prisms,  which  give  otF  lO'O  p.  c.  (4  At.) 
w.ater  in  vacuo  at  ordinary  temperatures,  and  tbe  whole,  amounting  to 
I5'6  p.c.  ((5  At.)  at  150^  (Laurent.)  Tho  prisms  give  off  10fi2  p.  c. 
at  100°  to  120^and  lllG  p.o  altogether  at  350%  at  which  temi>erature 
however,  a  portion  of  the  acid  goes  ofl"  together  with  the  water,  and  on 
dis6olviug  the  residue  io  water,  u  email  (|ULiQtity  of  tho  salt  a  reuia.vua. 
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f^ertie  'tf  Umb^. — Otaaiei£  Trr  HiTrai-TTf 
if^iOT  aenL     smoocL  &ar-«iet{  pcaBBi 

like  t&i^  pooua-ailv   tntl  iLsuti^   rfthP^  !a   ««ficr.     (Tirfcik,)    Tb 
CEjiCud  9.113^2  :>  Jc   p.  T.   Ii3L<.    12<£   :ibfr*f]rt  5  Ac    vater.      Whoi 

water  er-sn  si^r?  T^atLlj  :nrkn  zoe  :ft:7^  cc  loe  scuiuca-jaH.*  (TfinhiiiT) 

Fkrtie  of  Jt'ttpt^ma, —  V«rT  Wax;,   wmfar.  Au  ■ecAss  «#  a  ^2^ 
j«IWv  colofEr.  ^ccfosso^  rerr  scno^T  vfaen  Mated  (after  giriM;  li 
aeeordin^  to  Xardn»i-.  cbaIt  wiaoie  in  vaiEK.    (I  irt^^  )   Tk.j 
to  coscain  5  Al  vaser.     Tber  ^soBcl^ie  im  va&K'  MaD  ^«i«  nadflr 
tha  Izme-slt.    b«s  ajre  aeoiiT  huotubie  ia  boilxsg  afeohol   vUeh 
their  water  of  crrscaillSaciciL     (lUidHUfed.) 

Picric  acid  firss  v^ise  icalcs  «i=L  h.yiipooh?»Tnf>  of  dhsMM  wmk  with  telw^ 

(Morccsi. 

Picraif  of  Manganete.  —  The  brown  crrnaU  sppcazs  to  eoatua  8  At 
water,  3  At  of  which  escape  np:<nT  in  the  air.  so  that  tW  aiiHlried  mH 
contains  ll'Sp.  c.  protoxide  of  manganese  and  3  At.  wmter,  4  At  of 
which  it  girea  off  at  130'.  (Marchand.; 

Dried  at  13iA  XaKteaA 

12  C  72  -..  iM7  »r-19 

3  N 42  .._  lS-95 

3  II      3  .„  113  1-40 

MiiO     7.6  ....  I.VOO  13-50 

U  O  112  ...  U-26 

C^N'U^MbO**  +  Aq  ....  36&     .  .  loO-CO  ~ 


PICRIC  ACID. 


PicraU  of  2inc. —  The  beautiful  yellow  transparent  crystals  Ixilonging 
to  Ibo  right  prismatic  system,  which  effloresce  tjuickly,  give  off  8-0  p.  c. 
(3  At.)  water  in  dry  air,  9-3  p.  c.  nltogethor  at  TOO-*,  and  17-24  p.  c. 
altogether  (nearly  7  At.)  at  140  ,  at  which  temperatare  however,  a  small 
quantity  of  acid  likewise  goes  offj  and  leave  a  salt  which  ooulains  H"33 
p.  c.  ziuc-oxide,  therefore  atillretaina  1  At.  water,  and  when  more  strongly 
hcatcil.  swells  up,  gives  off  water  aud  acid,  and  finally  detonates  mode- 
rately but  with  a  bright  flame.  In  the  flanio  of  a  candle,  the  salt  takes 
fire,  flying  abnut  quickly  iu  fiery  flakott,  and  giving  off  a  thick  black 
Braoke.  The  salt  dried  at  140'',  melts  in  boiling  water  to  a  brown  liquid, 
which  when  stirred  ubuut,  absorbs  water  and  solidifies  in  a  yellow  crys- 
talline mass.  The  salt  dissolves  abundantly  in  alcoliol,  and  on  subse- 
quent evaporation,  forms  a  thick  syrup,  which  when  agitated  In  the  cold, 
Bolidifiea  to  a  mass  of  needles.     (Marohand.) 


Dritd  in  vceuo. 

12  0   » 72*0    . 

3  N  »„ 42-0    . 

..     23-59     . 
..     1376 
..       2  •30     . 
..     1317     . 
..     4718 

Murchftn.1. 
23*30 

7  H  „.      7-0     . 

2-52 

ZnO 40-2     . 

18  O  144'0     . 

13-57 

C'^N'H^^ZnO"  +  OAq..  3052     . 

...  100-00 

PicrateofLe^d, — a.  Qirin(oh<Jsic.  —  Formed  by  precipitating  a  boiling 
dilute  solution  of  neutral  acetate  of  lead  with  picmte  of  ammonia  strongly 
supersatumted  with  ammonia.  The  dark  yellow  powder,  when  examined 
by  the  microscope,  appears  to  consist  of  rectangular  tables,  mixed  liowevcr 
witii  a  few  colourlet^s  crystals.  (Laurent)  When  heateil,  it  burns 
without  detonation,  but  with  projection,  and  leaven  suboxide  of  lead, 
which  changed  to  protoxide  ou  exposure  to  the  air.     (Marchund.) 


12  C 72 

3N 42 

....       9-23 
-..       5-3fl 
.„.      0-26 
....     71-80 
....     13-33 

Laurent 
Z    69-67 

Marchwid  at  100*. 
9-92 

2  H ..„ 2 

&PbO 660 

13  0 104 

^  0-&2 

70-92 

4PbO  +  C«N»H^PbO»  780 

„..  10000 

ft.  Terbasic. — n.  Anhydroua. — From  a  win ti on  of  nentral  acetate  of 
lead  mixed  with  a  little  ammonia,  a  concentrated  solution  of  picrato  of 
potash  throws  down  during  ebullition,  a  yellowish  re*i  cryatalline  powder, 
which  is  nearly  insoluble  in  water  oven  at  the  boiliug  heat,  dues  nut  give 
ofl'  quite  1  p.  c.  water  at  130^  and  detonates  with  violence  at  a  atrouger 
heat,  as  also  under  the  hammer.     (Marchand.) 

^.  UydnUnl. —  A  mixture  of  picrate  of  ammonia  and  slightly 
acidulated  acetate  of  lead  yields  on  addition  of  ammonia,  a  light  yotlow 
precipitate,  which  crystallises  on  staudin^^  in  small  ehining  scales  unctuous 
to  tiio  touch,  which  detonate  at  200',  and  with  difliculty  by  percussion. 
(Marchand.)  To  tliU  place  lielongs  ptrrhaias  Uie  precipitate  wUii^h  Laurent  obtaiiud 
in  yelJoir  iCrtMigljr  detoastiog  fldces  by  mixiDg  picnto  of  atnmonU  with  bosto  scetate 
of  iMd. 
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rliombio  laminm.  The  crystals  bare  ao  acid  reaction,  ezbale  nearly  alt 
the  ocetic'acid  even  at  ordinary  temperatures  after  drying,  and  are  con- 
verted into  a  yellow  nearly  insoluble  j»owder  containing  Hcarccly  anjr 
acetic  acid,  whereaa  they  previously  dissolved  with  facility.  (E.  Kobiquet, 
N,  J.  Pharni.  14,  179.)  They  eivc  off  4*37  p.  c.  water  (and  acetic  acid) 
at  180°,  and  vhen  treatctl  with  sulpliuric  acid,  evolve  acetic  acid, 
(Marcliand.)  Their  aqueous  solution  is  resolved  by  evaporation  into 
yellow,  pulverulent  picrnte  of  load  (vrhich  dissolves  in  a  larpe  quantity 
of  boilian;  water  and  likewise  in  acetate  of  lead),  and  prystallises  there- 
from in  Iflininre,  and  acetate  of  lead  which  rcuiains  in  solution.  (Scliunck, 
Mnrchanil.)  If  the  acetic  acid  be  replaced  as  it  evaporates  during  the 
boiling  down  of  the  solution,  the  residue  when  tolerably  concentrated, 
yields  brown  scales  havin;^  a  metallic  lustre,  and  probably  couisisting  of 
neutral  [licratc  of  lead.     (Schunck.) 

Tlie  [i.ilc  yellow,  shining  laminie  obtained  by  Lanrcnt  (p.  244),  wLtcb  were  doabtlrsa 
idencic.it  with  this  ftali,  but  in  whirh  be  did  not  look  for  acetic  acid,  give  off  36  p.  c. 
water  in  tbcuo  at  liO",  contain  4208  p.  c.  lead-oxide,  Kod  detonate  bjr  {tercuMion. 

Schunck,  Morchand,  Uobiquet, 

Dried,                                         at  lOQ'.  at  180°.  by  time, 

16  C    96  ....  19-40  ....     17*42  ....     18-33  ....     20-82 

S  N   „ 42  ....  8*49  ,...       8-64  7-32 

5  H   S  ....  101  ....       107  ....       1-34  ....       112 

2  PbO  224  ....  45-25  „..     4756  ....     45'83  ....     4076 

16  0 128  ....  25-85  ...     25'31  29*98 

CWN>U»PbO"  +  C^H'PbO*  ....495    ....  100-00    ....  100  00  lOO'OO 

If  the  recent  crystals  contained  2  At.  water,  they  would  give  off  3*51  p.  c.  In 
drying.  According  to  Sclmnck,  the  dry  salt  u  3PbO,2C'-N=H=0'=>  +  PbO.CHl^O^ ; 
ai'cording  to  Morchnnd,  the  same  +  4Aq ;  according  to  Robiquct,  about 
24PbO,C«'N'II=0",3Cni»O». 

From  aqueous  chlori<lo  of  iron,  picric  acid  throws  down  wbito  scalca 
(Morctti);  it  does  not  redden  ferric  salts.     (Liebig.) 

Picrale  of  Cobalt —  By  dissolviuR  carbonate  of  cobalt  in  t!ie  boiling 
aqueous  acid,  evaporatinir,  dissolving  the  dry  residue  in  boiling  absolute 
alcohol,  and  recrystallisinn^  from  water  tlic  crystals  which  sep.irate  from 
the  filtrate,  dark  browu  needles  are  obtaiuedj  which  melt  and  give  off  the 
whole  of  their  water  of  crj'Btallisation,  amounting  to  HI  p.  c.  (.5  At.) 
between  100''  and  11 0^  and  at  a  stronger  hcat^  decompose  suddenly  with 
a  bistiing  noise  and  a  dazzling  white  light,  the  mass  being  scattered  about 
in  nil  directions.     (Marchand.) 


Cry  at  alt.' 
12  C    72-0     ... 

.     23-80     .. 
13-88 
2-32     .. 
12-40     .. 
47*«0 

Marchand. 
24-46 

SN  42-0    ... 

7  H 70    ... 

CoO  .17-5    ... 

18  O           -  144-0     ... 

2fi6 

1217 

C^N^U-CoO"  +  6.<q..  302-5     ... 

10000 

Pia'ate  of  yield.  —  A  solution  of  carbonate  of  nickel  in  the  acid, 
abandoned  to  spontaneous  evaporation,  deposits  in  lUo  m\'i»\W  o^  \X\<i\i^\T 

TOL.    XI.  ^ 
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iU^-.*  1:..  j.  .i:^   .  -ii.:.:.   .;'  rr_    i:    ;.  =  :-  l!-_-   1 

■:r. --  ic:i  cvanojes. 

LT4r'<7i-lc -*::i.  --ii-.riiT^  i_^:  ?-.-:--"?  -■7--/ 

L      Marv-haEJ.) 

r  .  •  ;  "/ 

UirciBuiJ. 

;^C                                       '-             I*:! 

24-il 

3  N                            ,-          ::  - 

7  H    .  .                      r          -  ■ ' 

.       250 

CaO    .                     *.■          ::  :: 

13*29 

ir 0 ...                     :<*         4::'. 

c-Nni-c-o*  -  JA^     :.j       :•>: o-j 

Mfrcurr>v(i*irmte. — 5Jo|'ara:c<  tn  cOviinj  fr.-m  a  hot  aqaeoas  mixtarv 

of  till*  |tota.<li->:iU  an<l  ii)eivuri<u$  oizrute.  in  $maii  vollow  fnar-siiJed  prUms 

(\%.f*>r*\\\\'i  t'»  Morotli.  in  whit-.'  ?ca'.o*  .     I'.■^.■^  not  licti-nate  when  boauM. 

•"I  Lnni-  iiwr.y  lifco  ;rnnpftvi*Ier.     Re^airos  r.;.ro  ihaii  1200  pts.  of  coM 

■  \u  <!!  .-  !vo  it.     (I  i'*ii;.) 
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LteWe. 

CiJN>H'0»  ^..^  220    ...     51-40 

Hp30 20H     ..     4^^•(;o    ., •I6*21 

C'N'H'Hg'O" 42a    ....  100-00 

Afercuric  Picratf, —  By  dissolving  mercuric  oxide  iti  Ibe  aqdedufi  ttcid, 
a  compound  is  obtained  vrbich  detonateis  when  heated.     (Chovreul.) 

Picrate  of  SUver.  —  The  solution  of  oxide  of  silver  in  the  aqucoutt 
acid,  or  a  mixture  of  aqueous  nitrate  of  silver  with  the  acid  or  \ts  potash- 
salt,  is  evaporatetl  at  a  jgentle  heat  and  left  to  cool.  Beautiful,  yellow, 
phinin^  needle*  united  in  radiated  groups.  (Chovreul,  Liehig.)  Ihe  a:dt 
blackens  on  exposure  to  the  air  (and  light  1)  and  detonates  when  heated. 
(Chevruul.)  When  heated  it  burns  without  detonation,  like  gunpowder, 
dissolves  readily  in  water.  (Licbig.)  Ckryaolrpnt^  of  rilver  : — Brown- 
re<l  needles  (Sehunck) ;  PicranisaU  of  gUvtr :  Orange-yellow  ueedUs. 
(Cabours.) 


he 

2H  . 

Ag 

14  O  . 


ButDiu.       MurcLand. 

72    ....    21-43    21-35 

42     ....     12-50 

2     ...       OiO     097 

108     ..M     3214    3I«0     ...,     31'9 

112     ^»    S3-33 


C"N»H«AgO»  ....  336    ....  lOOOO 


Hen«,  nccorJiiig  to  Laarcnt,  the  needlim  give  off  2*2  to  3  p.c.  kt  100'  ia  tucqo, 
■ltd  aixurdiiig  to  Mnrchnntl,  tlicjr  give  up  3*1  ]i.  c  ;  thew  cUcmiHlk  suppobe  Uiem  to 
coouin  1  At.  water. 

Picric  acid  dissolves  readily  in  alcohol  9>ad  in  ether.  (Lieblg,  Schuuck, 
Cabours.) 

It  dissolves  sparingly  in  cold  ctro$oU,  but  very  abundantly  in  the  same 
liqoid  when  hot,  forming  a  yellow  tsolulion  from  which  it  does  not 
separate  on  cooling.     (Rcichenb;ich.) 

It  precipitates  gelatin.  (Chovreul.)  —  It  imparts  a  pennaaent  yellow 
tinge  to  cloth-etuffs,  Ac.  T  According  to  ,1.  J,  Pohl,  {Wiau  akad.  Jifr, 
9,  380),  this  char;ietcr  may  serve  to  dihliuguit-h  between  animal  and 
vegetable  tissues,  only  the  former  being  coloured  yellow  by  jncric  acid .  — 
Tho  presence  of  picric  acid  in  boor  (iu  which  it  ia  said  to  be  sometimes 
introduced  »s  a  substitute  for  hops)  may  be  detected  even  to  the  amount 
of  m'gj^^,  by  boiliii;:  a  i/iece  of  unbleached  sheep's  wool  for  6  to  10 
minntes  in  the  su^jKctod  liquid,  and  then  washing  it :  if  picric  acid  be 
present,  the  wool  assumed  a  canary-yellow  colour.  (I'ohl,  Wien,  Akad, 
Her.  1-2,88.)  % 


Picric  Ether, 


A  solution  of  picric  acid  iu  absolute  alcohol  mixed  with  a  little  oil  of 
vitriol,  is  boiled  for  some  hoars  in  a  flask  having  un  n^cendiIlgcondcnsin•5 
tube  attached  tcit,  so  th:it  the  alcohol  niny  tonimuaWv  tuuWcV\».\i\^^q^ 


liqniJ  i8niixe*twtth  ammonia,  and  afierwards  with  wmter  wUdu 

ill*?  ether.  — Erdminn  {J- pr.  Ckem.  3",  4131  did  not  neettd  ia  prepariaf  pMrir 

Ftbf  r  bjr  ttiii  prooesi. 

Yellowish  laminiP,  which  melt  at  91"  and  hoU  with  decompositioo  at 
300\     Inodoroas,  but  has  a  buruiujif  bitter  taste. 

Sparia^Iy  soluble  in  cold,  more  easily  in  boiliu^water.    (Mitflcherlieb, 
IfJii'b.  der  Chemie,  1,222;  J.  pr.  Chntu  22,  105.) 

[This  is  the  only  instance  yet  known  of  the  prodaction  of  aoompoaoil 
cllicr  from  an  acid  aldide  (containing^  20  oat«ide  the  nucleus)  ]. 


%,     Apptndix  to  Picric  Aeid, 

Temitrocresylic  Acid. 
C"N'}1»0'*  =  C'*X'HSO'. 


AVhcn  fnming  nitric  acid  is  added  by  small  portions  to  creosote  (con* 
tainin^  C'*H'0')  in  a  vessel  surrounded  with  ice,  ihc  colour  of  the  liqoid 
gradually  changes  to  deep  red,  and  after  the  addition  of  a  volume  of 
nitric  acid  ahoat  equal  to  that  of  the  creosote,  the  liquid  sepanUM 
into  two  layers,  the  upper  of  a  deep  red  colour,  the  lower  black  tn4 
tarry.  The  upper  portion  ncntmlised  with  potash,  soIidiBed  into  a  dif- 
tinctly  crystalline  mass  sparingly  soluble  in  cold  but  readily  in  hot  wat*r. 
(Fairlie,  Cfiem,  Soc,  Qu.  J.  7,  23G.) 


C"N»H*0". 2340 

KO 47  2 


83-25 
lG-73 


Fatrlie. 


17-08 


Ci<N»H*KO» 281-2 


100-03 


An  iltempt  ma  made  to  obfoin  a  Bubstitntion  pradact  conUining  only  I  or  2  At 
X0\  by  acting  with  dilute  nitric  acid  on  an  alcobohc  aolutiou  of  rreosotc  prerioa^f 
niiied  with  nitrate  of  urea ;  bat  no  defiotle  result  waa  obtained.     (Fairlte.)     ^, 


Styphnic  Acid. 
C"N'}I'0'«  =  C»X»H\0*. 

CiiEvnErL.  Ann.  Chim,  6G,  210;  7-%  43;  the  latter  also  in  Oith.  44,  12«- 

EuDMA.VN.    J.  pn  Chem.  37,  409;  38,  355. 

H.  B  .TTnr.R  and  H.  Will.  Ann.  Phnrm.  58,  273. 

KuED.  RoTUB.    J.  pr.  C'hcm.  46,  376. 


From  tni'fpQc  aitringent.  —  Osypicric  acid  (Erdaann') ;  nrtijieict  Utttr  m 
artijfdat  iannin  ^f  extract  of  /o^iraoi/.  (ClioTrent.) — Fint  oltlwnnl  iu  «&  iinpwt 
tute  bj  Chcrnul  in  1B08:  in  the  pure  state,  and  more  precisely  tnrcsU^ted,  by 
Krtlmann  in  1H4G,  and  a  few  wevkH  later  by  BOttgrr  &  Will. 


Fonnation.   By  couttnucd  Iwilin^  of  extract  of  logwood   (ChoTival), 
«Di.tothunc  (Erdmaun),  gum-ammouiacunij  asafwtida,  galbauum,  aagApfr* 


J 
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Dum,  or  tL©  watery  extpj.ct  of  fustic  or  sandal-wood  (Bottger  &  Will),  or 
pGuccdaxiiti  (Eothe)  with  uitrio  acid. 

Pj'eparation,  1.  From  AMfcetida.  1  pt  of  apafcotida  in  liimpa  of 
the  size  of  a  walnut,  is  heated  to  a  temperature  l>etween  TO"*  and 
75"  in  a  wide  porcelain  baain,  with  4  to  C  pta.  of  nitrio  acid  of 
ep.  gr,  J '2,  free  from  sulphuric  and  hydrochloric  acid;  and,  after 
the  reein  haa  become  soft  and  divided,  and  a  thick  froth  has  risen, — 
which  must  bo  prevented  from  running  over  by  stirring — tbo  mns?, 
which  is  then  Icuiou-coloured  and  viscid,  is  kept,  together  with  the  eur- 
ronnding  nitric  acid  liquid,  at  the  boiling  heat,  with  frctjucnt  addition  of 
fresh  acid,  till  (in  5  or  0  hours)  it  is  completely  dissolved;  the  flark 
red-brown  solution,  is  then  evaporated  nearly  to  a  syrup  and  mixed  witli  a 
email  quantity  of  water.  If  ufter  this  it  gives  a  greasy  resinous  prtcipi- 
tate,  it  must  be  boiled  for  a  longer  time  with  nitric  acid;  hut  if  it  >pves  a 
yellowish  sandy  precipitate,  It  must  be  carefully  eYaporatod  to  a  thick  syrup 
to  drive  off  the  greater  ]>art  of  thenitric  acid;  then  heated  to  the  boilingpoint 
with  a  tolerably  largo  quantity  of  water;  mixed  with  carbonate  of  potnsh 
fts  long  as  cllervcticcuce  ensues,  hut  no  longer  (so  as  cot  to  rcdissolre  any 
undecomposed  portion  of  tlie  resin  which  rises  to  tho  surface  when  Iho 
liquid  is  neutralised);  strained  through  grey  paper;  evaporated,  and  left 
to  crystallise.  The  nTother-liquor  repeatedly  evaporated  and  cooled 
yields  an  additional  quantity  of  crystals  of  impure  styphnate  of  potat^h, 
till  at  last  nitrate  of  potash  (but  no  oxalate)  separates  out.  The  needle- 
shaped  crystals,  united  in  reil-brown  crusts  and  nodules,  are  freed  from 
tho  mother-liquor  by  draining  on  bibulous  paper;  twice  recrystallised 
from  water,  witii  addition  of  animal  cliarcoal;  then  dissolved  in  the 
smallest  possible  quantity  of  bailing  water;  nitric  acid  added;  and  tbo 
etyphuic  acid,  which  separates  after  cuinplcte  cuuling  as  aycllowish  wliito 
powder,  or  in  fern-like  laniime,  collected  on  a  fitter,  washed  sovcral  times 
with  cold  water,  and  after  thorough  drying,  recrystallised  from  boiling 
absolute  alcohol.  The  process  yields  3  per  cent,  of  styphntc  acid. 
(Bottger  i  Will.) 

From  a^nuMfcial  extfuet  of  Logivood.  1  pt.  of  tho  extract  is  added 
to  4  or  G  pts.  of  nitric  acid  of  ftp.  gr.  137,  heated  to  40°  in  a  capacious 
dish;  and  as  soon  as  iho  first  violent  action  is  over,  the  dark,  red-brown 
liquid  is  continuously  heated,  with  occAsIoual  addition  of  fresh  acid,  till 
tho  evaporated  liquid,  when  mixed  with  water,  begius  to  deposit  styphulc 
acid  in  the  form  of  a  saudy  powder.  It  is  then  left  to  cool;  the  mother- 
)i(]uor  decanted  from  the  precipitated  styphnic  acid;  this  acid  boiled  with 
nitric  acid,  Ac,  &ic.,  as  long  as  styphaic  acid  can  bo  obtained  from  it, 
and  the  product  purified  in  tho  same  manner  as  that  obtained  from  li&o^ 
furtida.  In  this  manner,  18*5  p.  c.  acid  ia  obtained.  (Biittger  &  Will.) 
—  1  pt  of  the  extract  is  boiled  to  dryness  with  5  pts.  of  nitric  neid  of 
32''  Bm.  and  2  pis.  of  water;  the  rcjjiduo  dissolved  in  boiling  water; 
filtered  hot  from  sand,  &c.;  and  the  flukes  which  full  down  as  tho  liquid 
cools,  washed  with  cold  water,  dissolved  in  hot  water,  and  filtered  from  the 
artificial  orange-yellow  resin.  The  acid  is  then  obtaineii  on  cooling,  in 
the  form  of  a  yellowish  white,  non-crystalline  precipitate,  still  contami-  1 

natcd  with  a  small  quantity  of  orange-yellow  rca'in,     (Chevreul.)  i 

The  arti^cial  oramje-yHloio  resin  of  extract  of  hffwood,   the  formation  ! 

of  which  has  just  been  described   [which  would  probably  bo  couverted 
into  styphnic  acid  by  further  boiling  with  nitric  acid],  is  oran^--^ft.\.V(i^ , 
sometimes  granular,  tastes  slightly  rough,  dota  not  rw^ftw\iVKWkA,\s«wwBw'' 
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charred  on  red-hot  iron,  and  then  doflagnitcs.  It  dissolrcs  spnringly  In 
cold  water,  more  freely  iu  hot  water,  foriuing  a  yollow  Bolution  which 
hpconies  turlpid  on  oooIinjL',  is  precipitated  by  &ul|ihiiric,  !ivdr<»ohloric  or 
Ditric  acid,  and  by  protochloride  of  tin,  acetate  of  le:idj  ferric  salphato 
(id  red  flakes)  or  uitrat«  of  sitror,  and  immediately  coagulates  a  solution 
of  gelatin.     (Chevreul ) 

3.  Ftom  EvranUif^ne  or  Evjratithlc  ncitl.  These  eiibstaneos  are  boiled 
for  some  time  with  nitric  acid  of  sp.  gr.  1'31;  the  solution  evaporated 
over  the  water-bath,  below  100^  inwards  the  end,  as  otherwise  the  nitrjc 
acid  would  complcielv  convert  the  ^typhnio  acid  into  oxalic  acid  [in 
proeonce  of  hydrochforic  acid  11;  the  sparingly  soluble  styphnio  acid 
separated  fro)a  the  oxalic  ncid  by  repeated  crystqllUution.  and  di58olvtM{ 
in  dilute  carbonate  of  ammonia;  thifi  solution  satunitcd  while  warm  with 
carbonate  of  ammoniai  whereby  the  styphnate  of  ammonia}  which  in  ini>o- 
lable  in  aqncoufl  carbonate  of  ammonia,  is  made  to  cryKtalliso  in  yellow 
four-sided  prisms;  these  crystals,  if  too  dark-coloured,  purtlii'd  by  aninml 
charcoal;  and  thestyphnic  acid  Hcparatod  from  them  by  hydrochloric  acid. 

4.  Fi'om  Peuct(fanin.  The  styphnic  acid  obtained  by  treating  pcure- 
danin  with  warm  nitric  acid,  is  mixed  with  potash  to  free  it  Irom  the 
oxalic  acid  which  is  abundantly  mixed  with  it;  tbu  sty}>hn:itc  of  potash 
which  crystallises  out,  waiihed  with  cohl  water;  its  solution  in  hot  water 
precipitated  by  a  lead-salt;  and  the  acid  separated  from  the  precipitate. 
(Rothe.) 

Prnpttriift.  Palo  yellow,  regular,  six-stdcd  prisms  having  the  liabit 
of  green  lead  ore;  they  grato  between  the  teeth,  melt  when  carefully 
heated,  and  solidify  in  the  radiated  form  on  cooling  (BiUtgcr  &■  Will); 
pale  yellow  or  colourless  iiecflles  or  four-sided  tables,  which  aro  fusible, 
sublime  partly  without  decomposition,  and  likewise  evaporate  with  tbo 
water  when  their  aqueous  solution  is  boileil  (Erdnmuii);  nearly  cu1ourlc-»s 
tables.  (Uothe.)  The  acid  has  a  slightly  roudi  tajfte,  neither  bit(er  nor 
ftour,  hut  reddens  litmus  s*Tougly,  and  woen  dissolved  in  alcohol,  cohiars 
the  ekin  permanently  vdh'w  (Bottgor  A  Will);  rough  and  leaving  a 
pf^t<i^tent,  irritating,  and  bitter  after-taste.  (Erdmann.)  —  Yellow,  taste* 
somewhat  sour,  afterwards  very  rough  and  bitter.     (Chevreul.) 

BOtigrr  &  Will.    Erdtninn. 

29-39     29li     29*62 

1714     16  97     ir*30 

1-23     1-54     „.       130 

5-J24     62-ftS     «1*7H 

CWNMI^O"       245    ...  10000    lOOOO    -.  lOO'M 

Tb«  cryitali  do  not  give  off  uijlbiag  brtveen  lOtJ*  snU  150".    (Bfittcvr  h  WUL}1 

DteompoaUions.  1.  The  acid  hoat«d  somewhat  above  it«  molting 
poiat,  gives  off  vapours  which  aro  set  on  fire  by  contact  with  a  flamiiu; 
body.  When  suddenly  hcatod,  it  deflagrates  like  gunpowder,  with  a 
bright  yellow  flame,  mostly  bordered  with  ornngc-yellow.  (liott^er  & 
Will)  I^eavi's  a  residue  of  charcoal.  (ICrdniaun,}  \Vheu  graJualW 
hrnited,  it  gi^'cs  off  nitrous  gas,  nitmf^en,  carbonic  acid,  iuflaininablc  gas 
and  water,  and  leaves  very  finely-divided  charcoal:  ""  r'-l-iinf  ir<.ti  ir 
deflngrules  with  flame.  (Chevreul)  2.  It  isooroplcloly  <! 
^UiQ  fti^drocUloricaiid,  with  formatiou  of  oxalic  acitf,  v...v.v,i.  L^*;.,.^  ^s,.. 
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6  0 
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cenlrated  nitric  or  hydrochloric  acid  aIodo  hne  no  aclion  upon  it 
(Bottler  &  Will.)  —  3.  It  ia  decompoflod  by  lioilin/j  oil  of  vitrioL 
(Bultger  &  Will.)  —  It  is  not  decomposed  hy  boilmi;  witli  rxcess  of  con- 
ceotruted  potaab;  and  wlien  dipfsted  with  tiino  and  jiroiosulphate  of  iron, 
does  not  form  n  red  liquid  ns  picrip  acid  Hoe?,  but  a  colourless  litjuid. 
(Erdmann.)  —  4.  It  h  nut  aliered  by  sulpburotied  liydrogen;  but  tlieligbt 
yellow  mixture  of  tbe  acid  dissolved  in  aJcoliol  with  bydrosulpbnte  of 
ammonia,  immediately  acquires  a  dark  brown-red  colour  wlien  bcuted, 
and  leaves  on  evaporation  a  black  mass,  contAiiiinp,  besides  sulphur  and  a 
email  qiianlity  of  black  powder,  an  ammonia-G::ilt  which  may  bo  dissolved 
out  by  water,  and  whose  arid  resemblea  picric  acid  and  sly|»hnic  acid.  ~- 
5.  Tjie  hot  aqueous  acid  dissolves  prototjulpbide  of  iron  with  lc>s  evolu- 
tion of  sulphuretted  hydrogen  than  might  be  expected.  With  line  or 
iron,  it  likewise  ^ivcs  off  a  less  than  proportionate  quantity  of  hydrogen, 
forming  proenisb  brown  solutions.  It  does  not  act  on  cadmium,  lead, 
copper  or  silver.  —  Its  powder  strewn  on  potassinm  (not  ou  sodium) 
takes  tire  when  slightly  pressed  with  a  pestle.  (Hbttger  &  Will.) 

Comhinatiom,  Tbo  acid  dissolves  with  yellow  colour  in  104  pta. 
of  water  at  25*  (Krdmann),  and  in  88  pta.  at  fi2''  (Battger  &  Will.) 

It  dissolves  abundantly  in  strong  n('(i'/cactV,  less  in  strong /it/droc/iloric 
ociff,  and  is  partially  precipitated  from  both  acids  by  water  in  the  form  uf 
a  powder.     (Bottger  ac  Wdl.) 

The  acid  easily  decomposes  carbonatCB.  It  takes  np,  for  1  At.  HO, 
2  At.  of  bnse  of  the  same  or  different  kinds,  forming  biba.<ic  simple  anil 
double  salts  which  are  neutral.  (Bottger  *.t  Will.)  Nearly  all  stj/ph- 
nata  detonate,  when  subjected  to  a  gradually  increasing  heat  (not  by 
percussion),  oven  more  violently  than  the  picrates.  (Bi'utgcr  and  Will, 
£rdmann.)  From  tlie  aqueous  solutions  of  the  heavy  metallic  salts  of 
this  acid,  animal  charcoal  removes  the  whole  of  the  oxide,  especially 
from  the  fttyphnatea  of  manganese,  lead,  nickel  and  copper,  (Hottger  ^ 
Will,  Rothe.) 

Styphnate  of  Ammonia.  —  a.  Jiibatic.  The  aqueous  acid  neutralised 
witli  ammonia  (and  then  saturated,  while  warm,  with  solid  carbonate  of 
ammonia,  which  diminishes  tbe  colubility  of  slyphnate  of  amniniiia  in 
water:  JCrdinann),  yields  largo  orange-yellow  needles  (yellow  four  sided 
prisms,  according  to  Erdmnnn)  which  detonate  slightly  when  heated,  and 
dissolve  iu  water  more  readily  than  tlio  ealt  b. 


Crjf flail, 

12  C 72 

5N   „„ M.     70 

9  H  „...„.«- » 

16  O    -  128 

NII',C"N»H^NH*;0".  279 


Erdmonn.  BBttgcrA  Will. 

25B1     25-89     ....     25*48     .... 

25*09     2509     .  ,     24'H9 

3-23     3-22     ....      3-37     ... 

45'87     45'BO     ....     46-26 

10000     lOO-OO     ....  100-00 


JlotJic. 
25*68 

3-41 


h.  Monohatic.  —  Obtained  by  neutralising  one  half  of  the  acid  with 
carbonate  of  ammonia,  adding  the  other  half,  and  then  evaporating  and 
cooling.  A  comparatively  dilute  solution  yields  large,  light  yellow,  flat 
needles,  and  a  solution  more  concentrated  by  evaporation  yields  capillary 
interlaced  needles,  w-hich  detonate  very  slightly.  ^BoU^*;!  .VV^vV^-^ 
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Cryttah. 
12  C 72     . 

..     27*48 

..    21-37 

2*29 

..     48-86 

Bfftt5fn-&Vn 
,.„..     27*M 

4N - 66    . 

6H „.      6    . 

16  O 128     . 

21-52 

2-S6 

48-64 

C«N»H\NH<)0".„ 262    . 

..  100-00 

100-00 

StyphnaU  of  Poi<uh.^-a,  Bihasie. — The  aqueoas  ncid  Dfatnlii«<I 
with  carUoDatc  of  potufh,  yields  by  gCDtlo  cvupuration  and  cooliag, 
omnge>yelIow  needles,  often  united  in  nodulef,  which  are  anhydrooa  ftod 
detonate  with  violence.  (Buttger  and  Will.)  Potaah  added  id  cxoenlo 
the  arjueoaa  acid  throwa  down  a  yellow  crystalline  powder»  crystal- 
lieing  from  hot  water  in  dark  yellow  necilles,  which  detonate  stron^fljr 
(according  to  Cbevreul,  with  a  long  purple  flame  and  formation  of  hydnv 
cyanalc  of  ammonia.)  Tlicy  dissolve  at  23"  in  58  pts,  of  pore  w;iter 
(Erdmann^,  much  less  freely  in  water  containing  potash  or  carbouaic  of 
potash.    (Enlnianu,  fiottger  &c  \ViU.) 


C»*N»H«0» 2360 

2  KO 94-4 


BSt^er  &  ^ilL 
71*43 
28-5?     28-60 


K0,CWN»H5K0>« 


330-  ( 


1 00-00 


c.  M&nohasic. — Prepared  by  neutralising  one-half  of  the  acid  witt 
carbonate  of  potaeh,  and  adding  the  other  half.  Light  yellow,  cHpill&iy. 
interlacing  needles,  which  quickly  change  to  a  granular  powder  when 
dried  on  paper;  a  more  dilute  solution  yields  larger  and  more  aolid  onv 
tala.  At  100**,  they  give  otT  6*4  p.  c.  (2  At.)  water  of  crystall' 
and  at  a  higher  temperature  part  of  the  acid,  whereupon  riolont 
tion  ensues.     (Bcittger  k  Will.) 


Dritd  at  100° 

12  C 720    . 

3  N 42-0    . 

2  H    „.„ 20    . 

KO .,    47-2    . 

..     25-42 
..     14-83 
„.       0-71 
..     16-67 
..    4237 

Battgcr  &  WUL 
25*16 

«       0-87 

IC-10 

15  U   1200    . 

C^'HnCO" 283-2    . 

..  100-00 

Id  OTJV     J 

liaatHMi,    I 


Stifphnatt  of  Soda. -— Bib<uic.  —  Small,  light  yellow  ueedles,  oAm 
grouped  in  hard  nodules;  they  give  off  1308  p.  c,  (5  AL^  WRier  &t  I0t"i 
And  detonate  with  great  nolence  wlieo  slowly  raised  to  a  higher  temMC»> 
ture;  tliey  dissolve  readily  in  water.     (Bottger  &  Will.) 

The  moftobasic  salt  cannot  he  obtained  in  the  oryBtalline  form,  f  BOIlMr 
.t  WiU.)  ^^^ 


Dried  at  100» 

C»>N»H>0» 2360 

2  N»0    62'4 

.     7909 
..     20-91 

Bttrtgerac^ 
......     20*71 

N«O.C"N>H»NaO»  „..  298*4     . 

...  lUO-00 

Stffphnate  of  Baryta.^ Bib<uic. — Obtained  by  saturating  the 
tjon  with  coiboaate  of  baryta.     Short,  alcader,  orange-yellow 
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They  giro  off  4-08  p.  c.  (2  At.)  wator  nt  100^  leaving  2  At.  and  detonato 
with  great  violence  when  gradually  raised  to  a  higher  temperature.  Af(#r 
the  lead-satt.  this  is  tho  least  sulublu  of  tho  styphuate^.  (Bottcer  & 
Will.) 

JMed  at  100°.  B5tt|fer  A,  WiU.  Erdmum,  kt  120% 

C'^iV^I^O"   254-0     ....     62-3« 

2BaO 153-2    ....     37-62    37-59    38'50 

B«0,C»»N>H2B«0i*+Aq....  ■i07*2     ....  100-00 

SlypknaU  of  Strontia. -^  Bihasic.  —  Largo  nodulos  composed  of 
slender  light  yellow  needier  containing  4  At.  water,  of  which  702  p.  c. 
(3  At.)  go  oil'  at  100"j  Ihey  dissolve  in  water  more  readily  than  the 
baryta-salt.    (Bottger  Sl  Will.) 

Dried  at  100**.  Bottger  S  Wilt 

C«N»HK)» „ 245    ....     70-20 

2  SrO H 104     ...     29-80     ........     29-48 

SrO.CON'll'SrO"  +  Aq 349    ....  10000 

Styphnate  of  Livie,  —  Blbasic.  —  The  light  j-ellow  needles  grouped  lu 
nodules  give  off  1022  p.  c.  (4  At.)  water  at'jOU,  and  retain  3  At. 
(Bottger  &  Will.) 

Dried  at  100^  Bottgfr  &  Will. 

12  C  72  ....  22-5?    22-31 

2N.« -. „- 28  ....  13-17 

5  H 5  ....  1-57    1-77 

2C«0 - 56  .,..  17-55    17-61 

18  O  « ...« 144  .„.  4514 

CaO.C'^N'm^CaO"  +  3Aq  319     ....  100-00 

Sti/phjtaU  of  Magnesia.  —  Crystallisea  with  difficulty  iu  light  yellow 
nodules,  which  give  off  O'l  p.  c.  water  at  100\  Detonates  violently 
when  slowly  heated.     (Bottger  k  Will.) 

Styphnate  of  Manganese.  —  Monobasic.  —  Obtained,  hy  preeipitating 
the  baryta-salt  with  sulphate  of  manganeao,  and  evaporating  the  filtrate, 
in  large,  light  yellow,  rhombic  tables  belonging  to  tho  doubly  oblique 
prismatic  system  which  melt  and  redden  at  100",  giving  off  22-98  p.  c. 
(10  At.)  water  (while  2  At  remain  together  with  12-:J9  p.c.  manganous 
oxide)  and  then  deflagrate  at  a  stronger  heat.     (Bottger  &  Will.) 

SiyphnaU  of  Zinc  —  With  5  At.  hate  to  2  AL  acid  ?  Tho  aqueous 
acid  saturatetl  with  carbonate  of  zinc,  and  ultimately  evaporated  over  nil 
of  vitriol,  crystallises  with  difficulty  in  very  deliquescent  needles  grouped 
in  nodules.  These  crystals  give  off  3-78  p-  c.  water  at  100^  and  the 
lesiduc,  which  detonates  slightly  when  heated,  contains  2B*32  p.c.  ziuc- 
cxide.  (Biittger  &  Will.) 

StyphnaU  of  Cadmium,  — Slightly  detonating;  deliqacscent.  (Botlger 
&  Will.) 


1 
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StyplmaU  of  Lead.  —  Quadrolaaie.  —  Tbo  light  yellow  flakes  pftp- 
pitatcU  by  tho  free  acid  from  acetate  of  lead,  Ueiunalo  vjuleutiybjr 
(itrong  pressure  and  aro  scarcely  solubls  in  water.  (Bottger^  VVilli 
The  aiumunia^aalt  funnti  a  bimilur  precipitate  with  acetate  of  leju2  in  \3n 
cold,  and  small  yellow  needles  from  hot  solutions.     (Krdmann.) 


Ihied  at  IOC*. 

fiOtt«Br  5e  Mm.  Erdminn. 

12  C 

72    .. 

..     10-2G 

10-32 

3N 

„ 42    .. 

..       »-98 

4  H 

- -.^ -....       4     .. 

0-57 

0C3 

4  I'bO 

.. — 448     .. 

..     OJ-82 

63-68     .„.     M-6a 

17  O 

„„ ...„. .    136 

.      1&-37 

3rbO.C»N»H'm>0"  +  2A<i....  702    ....  lOD-00 

Ferrous    Styphnate.  —  The  filtrate    obtained   by   procipiLit^ng  the 

haryta-salt  with  ferrous  sn1ph»lo,  slowly  yields  blaok-r^'en  cry^tjil*  wlnf4 
dissolve  reudily  and  pa&j  to  a  higher  stuteof  oxidation.  (Buttgor  <k  WiiL) 
FrrHc  fityphuate.  —  The  ammonia-ealt  mixed  with    iruo-aJum  fonw 
yellow  needles.     (Erdmann.) 

Stirfjhnaic  of  CohaH.  —  The  lipht  brown,  violently  detonating,  anJ 
cnsily  ?<oUiI)lo  needles  united  in  nodules,  gire  off"  9-28  p.  v.  of  water  at  lOU*. 
and  leave  a  salt  containing  :il'44  p.  c.  ot  protoxide  of  cobalt,  (tiottm-i 
Will.) 

^Stt/phnaie  of  Cobalt  and  Ammonium,  —  BrowoUh  yellow  ntedlei. 
(BiittKcr  &  Will.) 

Sti/phnate  of  CohaH  and  PoiatttUtm,  —  Hard  brown  crystaJIiirt 
nodiilus  contaiuing  11-7  p.  c.  oxido  of  cohaltj  and  not  giving  off  any  ihbg 
at  100^  (B6ttger&  Will.) 

Stffphnaif  ff  Xicl^I. — Crystallises  with  difficuUy  in  light  yellow 
needloSj  which  detonate  with  violence  and  dissolve  vory  readilv. 
(Bottger&  Will.) 

iftyphnatf  ot'  Nichtl  and  Potasiium.  —  Brown  crystalline  ornsU 
Detonates  with  tremendous  violence  when  healed;  contains  l0'32  p.«. 
oxide  of  nickel,  and  docs  not  suOer  any  loss  at  100°.     (Butter  A  Will.) 

Styphnaie  of  Copprr,  —  Tho  ovapomted  dnrk  brown  solution  of  cu- 
hnnate  of  copper  in  tho  aqueous  acid  deposit.o,  after  n  few  da^*«.  Ioq; 
li;;ht  green  needles,  which  gire  otT  13'81  p.  c.  (C  At.)  water  at  M)if,  asd 
detonate  with  jErroat  violence  at  a  stronger  heat.  (BiUtgcr  A  Will.) 
Greyish  yellow  lamiuic.  (Krdmnnn.) 


BOttjcr  &.  Mill. 

J2C 

72    .. 

..     21 -56 

Ui'On 

3N  ..._. 

4J    .. 

-.    12-»7 

4  U 

i    .. 

120 

1-47 

3  CoO 

-....  ao  M 

..    23-a5 

a3i« 

17 1) ..: 

136    . 

.    40-72 

" 

CoO,CON»H»CnO»  +  2Aq      334 


100-00 


SiyphnaU  of  Copper  and  Ammonium.  —  Obtained    by    dlsiulv: 
carbonate  of  copper  in  tho  saturated  solution  of  inouubasic  8ty].ihuale 
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ammonia'  Short,  thick,  brown  crystals  which  giro  off  15*47  p.  o.  (6  At.) 
water  at  100°,  defiagrate  when  heated,  aoddissolre  withtc^erablef^itity. 
(Bottger*  Will.) 

Styphnate  of  Copper  and  Potcusium.  —  Prepared  in  like  manner  with 
the  potash-salt.  Brown  hard  needles,  generally  grouped  in  nodules.  Thoy 
give  off  7*20  p.  c.  (3  At.)  water  at  )i)^^  and  deton^tp  with  treiijendous 
violence  when  strongly  heated.  (Bbtt^^er  &  Will.) 


Pried  at  ipO*. 

C>3N»H»0". 2^5:0    ., 

KO...:.: 47-2     . 

CaO 40-0    . 

BSttger  &  Will. 
,..     73-75 
...     14-21 
...     12-04     12-01 

puO.Ci^N'H'KO"  +  Aq  ...  3322     . 

■"  lOQ-Op 

Styphiiate  of  Silver. — Sibasie.  The  solution  of  carbonate  of  silver  in  the 
aqueous  acid  at  60°,  or  the  mixture  of  the  potash  salt  with  a  moderately 
strong  solution  uf  nitrate  of  silver  prepared  at  60^  yields,  when  soiuc- 
what  quickly  cooled,  light  yellow,  flat  needles,  3  inches  long,  or  by  slow 
cooling,  laminse  which  dissolve  sparingly  in  water,  and  from  whose  solu- 
tions, the  silver  is  reduced  on  boiling  with  decomposition  of  the  acid. 
(BottgerA  Will) 


12  C    

3  N    

Dried  at  100°. 

72     ... 

42     ... 

.     15-38 

8-98 

0-43 

.     49-57 

.     25-64 

Btfttger  it  Wm.  ErdmuiD. 
15b4 

0-86 

48-06     ....     50-50     .... 

Bothe. 

2  H    

2     ... 

2  AgO  

15  0    

232     ... 

120     ... 

50-25 

AgO,C"N"H»AK0"    ...    468     ....  100-00 

BQttger  ft  Will  snppoie  the  salt  to  contain  1  Aq  in  addiUon. 

Styphnic  acid  dissolves  readily  in  alcohol  and  et^r,  and  more  jr^adily 
ip  strong  acetic  acid  than  in  water.  (Bottger  &  Will.) 
It  gives  a  copious  precipitate  with  gelatin,  (Chevreol.) 

Erdmann  (/.  pr.  Chem.  37,  413)  did  not  aiicceed  in  preparing  ityphnic  ether  by 
beating  styphnic  acid  with  alcohol  and  oil  of  vitriol. 


%.    ^^itrocIUoriiie-nudem  C»X»H*CI. 

Cl^loropicryL 
C»N'H»C10»  =  C"X»H»CI. 


^uANX.  Compi-  jwwi,  39,  g$2j  An^.  ^^m,  02,  m* 


benzene:   AMmOCfeK-NUCLEUS  c"Aan^ 


This  compound  is  obtained  by  tho  action  of  I  At.  pentacbloride 
phosphorna  on  1  At.  picric  acid,  oxycbloride  of  pboepborua  aod  hjr'dn>* 
cbluric  acid  being  formed  at  tbe  same  time  : 

C«Xm*0»  +  PCi»  =  C^X'H'a  +  PCPO»  +  HCU 

The  two  bodies  act  violently  on  each  other  at  first,  and  copious  fumes  of 
hydrochloric  acid  are  evolved.  As  soon  as  this  action  ceases,  sod  the 
oxycblorido  uf  phosphorus  begins  to  pn6s  ovcr^  tho  retort  must  be  reinoTed 
from  tlio  fire,  because  the  chloropicryl  would  be  decomposed  by  fortliar 
heating,  and  a  resiDous  subatance  formed;  hence  the  cbloropicrvl  caaaot 
bo  c(>ni]dctcly  ptirificd  from  oxycbloride  of  phosphorus  by  duslillaLion. 

Yellow,  solid  body,  having  an  aj^reeable  odour.  Water  decomposes  it, 
forming  bydn>chloric  and  picric  acids.  Carbonate  of  ammonia  conrerti 
it  into  picramide  (p.  245).     It  dissolves  in  alcohol  and  in  ether.    (Pimil] 


5,    Amidog^n-nueUus  C"AdH'. 

Solphophenylamide. 
C"NH'S'0*  =  C"AdH*,S>0\ 

Geruirdt  &  CnANCBt,  CompL  read.  35,  6&0.  —  6briiabot&  Cuioxx^ 
Comjft.  rend,  37,  80. 

Azotvre  pkenyUuI/itreu*,  AMolurt  de  Sn^ophHyU  et  d'Mydroffhtf* 

Formed  by  the  action  of  ammonia  on  sulphite  of  chlorobeoieno  [or 
chloride  of  sulpbophcuyl  C"H*S'0*Cl(p.l74)].  It  is  most  conveuienOy 
prepared  by  pouring  the  latter  compound  upon  a  largo  excess  of  pulverised 
carbonate  of  ammonia.  Tho  action  begins  immediately,  and  may  be  com- 
pleted by  gently  heating  the  mixture  till  tbe  odour  of  the  solph&te  U 
chlorobonzono  is  no  longer  perceptible.  Tho  mass  ia  then  washed  witli 
cold  water,  to  dissolve  the  hydrochlorato  and  carbonato  of  ammonia,  aad 
the  residue  crytitallisod  from  a  emiill  ipmntily  of  boiling  alcohol. 

Splendid  nacrcuus  scaleif,  iusoiublu  in  water,  easily  soluble  in  alcohol, 
soluble  alao  in  ammonia. 


12  C    . 

N    . 

7H   . 

2  S..„. 

40    . 


Caleulathm* 


72 
14 
7 
32 
33 


45-86 

8-93 

4*46 

20*38 

20-38 


C"N1FS»0*    157 


100-00 


Gcrhardt  regards  this  compound  as  tbe  nitride  of  luipAopkeHyt  cW 


hy  tit  Off  at 


=    Ni 


in    other  word?,    as  ammonia 


in 


'hick 


1  At  H.  U  replaced  by  Bulpbopheoyl,  C^'H'S'O^.    By  treating  tho 
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pound  with  rarloua  metallic  salts,  or  with  the  chlorides  of  organic 
radicals,  one  or  more  of  tbe  remainiug  atoms  of  hydrogen  may  be 
roplaccd,  e.  g. 

Nitride  of  Sulpht>phini/l,  Silver   and  Uydi-ogm,  C^NHUffS'OS  or 

N  -J        H         ,\s  obtained  in  tbe  form  of  a  white  crystalline  precipitate 

by  treating  an  alcoholic  and  ammoniacal  solution  of  sulphoplienylaniido 
Willi  nitrate  of  silver. 

J/itridf  of  Suiphophenytj  SidphopHenyl  and   Hydrogen,  or  Biiulpho- 

phtnylamidt,  C^NIP'S^O"  =  N     C"H*S=0* ,  is  obtained  in  Ihecrystalllue 

form  by  gently  heatine  the  preceiling  silrcr-salt  with  cliloriJe  of  sulplio- 
ihenyl  C"H*S'OVCI  faulphito  of  chlorobeneene,  (p.  174}],  treating  the 
)>roduct  with  ctbcrj  which  dissolves  out  tbo  now  cumpounu^  aud  leaving 
the  etlier  to  evaporate. 

Siuiilarlv.  hy  treating  the  sulphnphcDTTaiuide  with  tho  chlorides  of 
tucoinyl,  C*H*0*C1,    benzoyl    C"H»0=C1,    and    cunivl    C*'il"O^Cl,    tho 

compounds,      N  ■■  C  H*0*    ,  Ac.  are  obtained.   From  these  nitrides  con- 

taiuing  2  At  hydrogen  replaced  by  organic  radicals,  silver-sails  may  be 

formed,  snch  as  N!  C*  H*0*    ;  and  by  treating  such  silver-salts  with  the 

I.      ^?  . 

chloride  of  an  organic  radical,  a  nitride  may  be  formed  contiining  three 

organic    radicals,    e.g,    nitride   of   suiphopft^nuf,    bentoyl    and    cumylf 

(  C"H«S»0* 
N I  C'*H»0'     (Gerhardt,  Traiie  de  Chimie  organioue,  III,  75.)    t. 

(  C»H"0». 


IT.    Amidogen-nucUus  C"Ad*H*, 

Bithiobenzolic  Acid. 
C"N»H'S*0"'  =  O»Ad^H*,4S0\ 

L.  HiLKENKAMP,    Ann^  Fharm,  95,  86. 

Dithiobemzotic  acid,  PAenyUitulpAodiamic  acid. 


Formation.     By  the  action  of  sulphite  of  ammonia  on  binitrobenzeno 

..  203,  205). 

Tbe  acid  has  not  been  obtained  in  the  freo  state.  All  its  salts 
are  soluble  in  water";  their  genernl  formula  is  C^'N'H*M*S'0"  or 
C"Ad'H'M',4S0':  the  acid  is  therefore  bibusic. 

Bilhicbfntotatet^ Ammonia.  —  PreparatioM  {p.  203).  The  needle-shaped 
crystals,  after  being  pressed  between  paper,  form  a  ye\Vo^\ft\\  \>\ai%R,>R\vv\\ 
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when  purified  by  waehing  with  alcohol  and  ether,  forms  a  perfectly  wfci 
powdur. 


12  C 

Dried  m  voflno. 
72    ... 

.    23-84     . 
.     18-M     . 
.      4-64    . 
.     2119     . 
.    31-79     . 

Kilkexilt«mp 
...„.     24-44 

4N  . 

U  H  .. 

4  5.. 

12  O  .. 

^ 66    .. 

u    .. 

- ».     64     .. 

96    .. 

18-20 

4-88 

21-21 

SM7 

CeN»H 

'(NHV.48O>302    .. 

.  10000     . 

10000 

Tho  Bait  carbonises  Hinl  intuniesces  wheu  heated,  giving  ofT  salpfau* 
rous  acid.  Sulphuric  ainl  hydrochloric  acid,  even  when  concentraled,  do 
not  act  upon  the  salt  in  the  cold;  with  the  aid  of  heat,  they  eliminit* 
a  pungent  gas.  but  no  sulphurous  acid.  Nitric  acid  nets  in  tbe  same 
manner,  but  likewiao  colours  the  cold  solution  yellow.  Chlorine  fnrnu  « 
cuusidomblo  quantity  of  ehluranil,  to^'ctbur  with  traces  of  a  bn»iri 
resinous  body.  Tho  salt  dissolves  very  readily  in  water  and  a<)iieoDi 
olcuhol,  very  sparingly  uolublu  iu  abuulutu  alcohol,  uud  id  insolablfl  ifl 
ether.     Tbe  aqueous  sulutiun  baa  an  acid  reaction. 

BUhifjhemolaie  of  Baryta.  —  Obtained  by  addinc  the  amnio iii»-ia]t  to 
boiling  baryta-water,  continuing  the  ebullition  as  long  as  ammoota  ^lei 
00*,  removing  tbo  oxccbs  of  baryta  by  carbonic  acid,  erapuratiu^  tbi 
filtrate  till  a  crytitalline  substance  begins  to  spi>arate,  and  then  leaving 
it  to  slow  evaporatiou.  It  thou  yields  crystalline  cnuats,  which  luav  bt 
purified  by  filtering  from  tho  inothcr-li({uor  and  wa«hing  with  alcvhol. 
Tho  &alt  is  white  with  a  slight  tingu  of  red,  iusolublo  iu  alcobui  aohy- 
drous  and  bydrated,  also  in  ether. 


Driat  hi  vacvo, 

12  C.    72-0 

2N « 28-0 

6  II  „....„ e-0 

2  bb , isr-a 

4  S    64*0 

12  O   ^ 96*0 

C"K'il'Ba',4SO'  403*2 


Uilkenkemp. 
.17-85 

6-94 

1-49 

i4-04     S3-73 

15-87    lS-a5 

23-81 


100-00 


IT.     Amidorj/en^iu^eus  C^AdBr'HO** 

Bromanilamic  Acid. 
C'»NBr»H»0*  =  C"AJB^'HO^O*. 

Strnuousb.     FhU.  Mag,  J.  [4],  8,  36;  Ann,  Pkarm,  01,  313. 


The  rcil-brown  solution  of  bromanil  (p.  17-2),  in  strong  aqueoM 
ammouia,  yields  deep  browu-red  nefilte?  uf  a  salt  wlitch  appem  io  W 
broin&hilaniate  of  ammonia;  and  hy  cautiooiily  adding  sulphnric  acid  to  tW 
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aqneous  solatibn  of  this  salt^  bromanilamio  acid  U  separated  in  nearly 
black  needles.  If,  on  tHe  other  band,  the  mixture  is  allowed  to  become 
heated,  decolorisation  takes  place,  and  crystals  separate  hariog  exactly 
the  appearanoe  of  bromanilio  acid  (p.  171). 


t.  Jmidogen^udeut  C**Ad*BrK)*. 

Bromanilamide. 

C^JPBr^H'O*  =  C"Ad»Br»0*,0». 
Stekhoube.     FhU,  Moff.  J.  [4],  8,  36;  Ann,  Pharm,  91,  312. 

Obtained  by  passing  dry  ammoniacal  gas  into  heated  alcohol  in  which 
broroanil  is  suspended:  also  when  bromanil  is  heated  with  alcohol  and 
aqneous  ammonia.  The  quantity  of  bromanilamide  obtained  by  the 
latter  method  is  however  smaller,  a  larger  portion  of  bromanilamate  of 
ammonia,  which  is  soluble  in  alcohol,  being  formed. 

Brown-red,  crystalline  powder,  which  sublimes,  with  partial  decompo- 
sition, in  brown  crystals.  It  is  nearly  insoluble  in  water,  alcohol,  and 
ether. 


12  C 

2  N  

....     72     .. 
....     28     .. 

..     24-32 
...       9-46 
..     5406     .. 
,..       1-35 
,..     10-81 

Stenhouse. 

2  Br 

4  H 

....  160     ., 
4     ., 

54-21 

4  0  

....     32     .. 

C»Ad»Br*HK)<  .... 

....  296     . 

...  100-00 

The  apedmen  analysed  was  dtssblved  in  alcohol  oontdning  a  little  potash,  and 
precipitated  by  acetic  acid.     (Stenhouse.)     %. 


Amidogenrnucleut  C"AdCl*HO«. 

Chloranilamic  Acid. 

C"NC1»H«0«  =  C»Ada«HO>,0*. 

ErdmarN.     (1841.)    /.  pr.  (7Am.  22,  287. 

Laurent.    JV.  Ann.  Chvn.   Phys.  8,493.     Rev,  tcient.  19,  141;  abstr. 
J,  pr,  Chem,  8G,  280.     CompU  Chim.  1 845,  1 73. 

CidoranUanuiiure,  Chloraniiam,  AHtU  chloraniUimique. 

The  blood-red  solution  of  chloranil  in  aqueous  ammonia  3neld8  brown 
needles  of  chloranilammono  :  (chloranilamate  of  ammonia  according  to 
I.4inrent).     (lErdmani^,  p.  198). 


240  BBXZEXE  :  AiriDOOEN  NUCLEUS  C»AdCI>HO>. 

Prfpamtion.  1.  From  tlio  saturated  aqueous  solution  of  tMr 
noodles,  after'  addition  of  sulphuric  or  Iiydrochloric  a^id,  Uio  clil 
nilamic  acid  crystallises  on  cooling,  in  looo;  black  needles,  which  m 
purified  by  pressure  between  paper,  and  crystallisation  from  the  sm 
possible  quantity  of  boilincf  water. —  Sometimes,  especially  when  tbe 
addition  of  hydrochloric  acid  hafi  produced  too  much  heat,  and  the  lir 
has  acted  on  ilie  mixture,  a  brown  powder  mixes  with  the  needled  aad 
must  be  removed  by  recr)'staUiitation.  The  chloranilaniic  acid  wfaidi 
renmins  dissolved  in  the  acid  mother-liquor  of  the  needles,  cannot  he 
ioc(»vered  by  evaporation,  which  oxcrU  a  decomposing  action,  but  mir 
he  obtained  by  cxtractiou  with  ether  and  evupuratioii  of  the  eolvent 
']  bu  motbcrdiquor  of  the  cbloriiullamuione  yields  a  timall  extra  qnaDtiiy 
flf  chlomniUniic  aciil,  when  treated  with  hydrochloric  acid. — 2.  The 
bolution  of  chloranil  in  ammonia  is  supersaturated  with  hydrochioric  aci«t, 
without  previously  separating  tlio  chluranilanimono  from  the  sal-ammooiKt 
in  the  crystalline  form,  the  mixture  being  constantly  kept  cool  by  coU 
water,  uud  the  crystals,  which  arc  scarcely  coutamiuaied  with  any  bruwa 
powder,  are  purified  by  pressure  between  paper  and  rocryslalliiatiM 
Iruin  hot  water.  (Erdniann.) 

The  violet  powder  of  the  black  ueedlea  gives  up  its  water  at  100"^ 
and  becomes  lighter  in  colour.     (Erdmann.) 

Anhjfdroua,  Erdmttnn.    Laurent. 

12  C    720     ....  34*65  35  08    ..«    3i-0 

N   ....- „ -     140     ....  6-73  7-40 

2  C\  70-8     ....  3407  33-24 

3  H    3-0     ....  1-45  l-7i     ,.«       1'5 

6  0    48-0     ....  23'10  22-53 

C^NCPH^O*  207-8     ...  100-00     100*00 

BecompMiiionx.  1.  The  needles,  when  heated  in  a  test  tab«^  appear  to 
Bublime  undecomposcd  to  a  slight  extent,  but  afterwards  give  oft  yellow 
and  brown,  litmus-roddcning  vapour?,  and  leave  a  resi<luo  of  charcoal.  — 
2.  The  aqueous  solution  mixed  with  sulphuric  or  hydrochloric  waA 
rcniaiiia  nnattercil  in  the  cold  or  at  a  gentle  heat,  even  after  a  considerable 
time;  but  on  being  heated  to  tlip  boiling  point,  the  violet  mixture,  if  tbe 
air  iH  completely  excluded,  gradually  becomes  light  red,  the  more  quicklf 
tlie  stronger  the  acid  adiled,  and  immediately  or  on  cooling  depoin 
crystal  of  chloranilic  acid,  whilst  an  ammonia-salt  remains  in  Bolution: 

C"NCTH>0«  +  2110  =  C'-Cl'IPO^  +  NH». 

Strong  acetic  acid  does  not  exert  any  decomposing  action,  even  with  baU 
an  hour's  boiling.  —  The  mixture  of  the  acid  with  sulphuric  or  hydro* 
chloric  acid,  boiled  in  contact  with  the  air,  f.g,  in  a  basin,  l>econics 
covered  on  cooling  with  an  iridescent  film,  and  deposits  a  brown  powder 
together  with  a  few  laminni  ol  chlorauilamic  acid.  —  3.  With  aqueou 
potash,  chlorauilamic  acid  is  resolved,  even  at  0",  into  chloraQtiale  of 
piitash  which  crystalliaei^,  and  aniinonia  which  escapes.  Also  when  hc«ry 
metallic  salts  are  precipitated  by  chloranilaniic  acid  or  its  nnimouia-iaH, 
more  or  less  chloranilic  acid  appears  to  be  produced,  the  salt  of  that  acitl 
foruiiug  at  least  a  part  of  the  precipitate.    (Krdmann.) 

ComUiinlions.     Ilijdratrd  ChloraKilafnic  aeid. — The  ahore-tn«n(ionf*l 
Hack   needles.     They  exhibit  an  adamantine  lustra  and  yield  »  dtfk 
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violet  powder.  Between  ino"  nm\  130",  they  u^rc  off  19-92  p.c.  (some- 
what more  than  5  At.)  water.  They  ilissolvo  sparingly  in  water,  formiDg 
a  beautiful  violet  solution.     (Erdmanu.) 

ChloranilamtUe  of  Ammonia,  —  CAhramlmnmon.  (ErrJniwm.)—  Tlie  deep 
blood-red  solution  of  chloranil  in  warm  aqueous  ammonia  yields,  partly  on 
cooling,  partly  after  careful  evaponition,  smalli  shining,  cncstuut-colourcd 
neeillus,  which  must  bo  freed  from  the  mothev-Iiiiuur  by  dniiuin;;  ou 
paper.  (Enlmanu.)  Thedo  crystals  are  produced  immediately  on  mixing 
ammonia  with  chloraDilamio  acid.    (Laureut) 
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and  ten 

sn]t.    til 


12  C    .„.. 

Dekydraied  at  120", 
72-0     .„ 

32-03    . 
12-45     . 
31-49     . 
2-68     . 
21-35     . 

Erdmnnn 
33'OG 

2N    .„.. 

28-0     .... 

U-86 

2  CI  

6H    

GO    

-.„ 70-9     .... 

«. CO     .... 

48*0     „.. 

31-62 

......      2-79 

20-67 

C»CI'Adf 

NII*)0«  224-8     .... 

10000     . 

100-00 

The  crystals  when  dried  give  off  24*1  to  28  p.c.  (therefore  probably 
8  At.)  water.  When  heated  in  a  to>-t-lube,  they  yield  a  trace  of  violet 
sublimate,  then  a  white  siildimato,  tumi))^  brown  at  the  ^:al^u  time  an([ 
becoming'  carbonised;  heated  on  platiniun-foil,  they  emit  a  purple  smoke, 
and  leave  a  difticultly  conibn^^tiblo  charcoal.  The  aqneoua  solution  of  the 
salt  turna  yeUowinli  red  \v-licii  mixed  with  nitric  acid,  but  docs  not 
depot^it  any  thin^.  Mixe<l  with  sulpiiuric  or  hydrocliloric  acid,  it  assumes 
a  violet  colour  in  the  cold,  becoiiiing  deeper  at  a  moderate  heat,  and 
deposits  black  needles  of  chlai-anilamic  acid,  while  a  portion  of  that  acid 
remains  in  solution,  tu'^ethcr  with  liulphate  or  hydrochloratc  of  ammonia 
and  a  certain  quantity  of  cUloranilic  acid,  into  which  moreover,  the  whole 
of  the  chloranilamic  acid  ia  converted  by  boiling,  a  brown  powder  being 
aho  formed  if  tlio  air  has  accc^^i  to  the  liquid.  (pjW.  tup.)  Acetic  nci<l  doe^ 
not  decompose  the  salt.  CoM  potash  slowly  decomposes  its  iiqucoua 
solution,  into  cbloranilate  of  potash  wbi.di  crystallises,  and  ammonia. — 
The  salt  dissolves  in  w.itcr,  especially  whoa  hot,  forming  a  puqdc  solu- 
tion.    (Krdmann.) 

The  aqueous  aeid  forms  with  rhlortde  of  haHum  a  light  brown  proci- 

{litate,  which  dissolves  with  purple  colour  when  the  mixture  is  heated, 
Mit  reappears  on  cooling  in  brown  amorphous  dakes,  the  liquid  however 
retaining  a  reddish  tint.     (Erdmann.) 

Aoncous  chloranilamic  acid,  as  well  as  the  ammonia-salt,  forms  with 
□eutral  acetate  of  had,  a  rod-brown  precipitate;  with  ftrric  aud  nickd 
salts,  a  blackish  cloud;  with  cu/^n'c  sulphate,  after  a  while,  and  with  the 
acetate  immediately,  a  groeuit^h  brown  precipitate;  and  with  vi^rcurous 
nitrate,  a  dark  brown  ]>recipitate,  whereas  corrosive  sublimate  is  not 
precipitated  by  it.    (Erdumna.) 

The  thick  red-brown  precipitate  formed  with  nitrate  of  silver  (the 
liquid,  even  when  the  silver-solutii.n  is  in  exceua,  retaining  a  deep  violet 
colour,  and  depositing  red-brown,  often  crystalline  flakes  when  evapo- 
rated,) is  decomposed  by  nitric  acid,  with  formation  of  chloride  of  silver, 


and  dissolves  completely  in  hot  water,  as  well  as  in  ammonia  and  acetic 
(Erdm 
VOL.  xr. 


ID] 

acid.     (Erdmann.) 


i 
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Tlie  tiUet-salt  voties  In  conaposition  acnording  to  the  rooUa  of  prrpftra'ion  i  «. 
clpitated  cold ;    b.    Precipitated  wnmi ;    c.    The  cryftftlUnc   Aakr«   dL-Dositrd   fVoQj 
liquid  filtered  warm    from  i.      The   prcpnrnttoin  were  drird    in  each    rase   U 
(Erdmacn.)  [Laurent  appearitoharepiecipitnted  hi*  salt  in  tTif  rold.  It  b  probabtel 
ftinerally  a  mixture  of  chloninilat«  snd   cltinranilnmatc  nf  silver  is  produced,  bat 
the  latter  is  more  salable  in  warm  water,  and  is,  therefnro,  for  the   moat   part,  pr 
tated  from  warm  Biixturea  on  cooling  in  the  form  r.^     Erdmaiin  Ukv9  another  < 


12  C  720    . 

..     22-87     .. 
4-44     .. 
..     22-49     .. 
..       0-64     .. 
..    34*31     .. 
..      15-25     .. 

a. 
..    21-50    ., 

"    20-70    !! 
..      0  57    .. 

..     40-40     .. 

6. 

"..  n-90  !".' 

"..     43-58     "Z 

c. 

21-1 
34-17 

Imrnmi. 

....    21W 

N  . 140    . 

2CI....„ 70-8    . 

2  H 20    . 

Ag....„ 1U8-0    . 

6  O  48'0     . 

....      *-•• 

CaCPiAdAgO*...  314-8     . 

.,  100-00 

Lachent 


Amidogen-nueleut  C"Ad'Cl*0*. 

Chloranilamide. 
C"N«Cl'if*0*  =  CAd'ClK)*. 

'.    (1845.)    Jigv,  teUnU  19,  HI;  abatr,  J,  pr,  Chan,  SB, 

Formation,    (p.  198.) 

Pi'fparaiion,  Chloranil  diasolvet]  in  nlcohul  ia  gently  boated  wit^ 
ammonia;  the  reanltinif  dark  rcd-br<iwa  precipitate  freedfrom  tie  aJoft* 
bolio  liquid,  washed  with  alcohol,  digaolved  in  gently  heated  alcohol 
containing  potash,  care  being  taken  not  to  heat  too  long  or  too  stnmgly; 
the  sohitioti,  Bltercd  if  necessary,  neutralised  while  yet  warm  with  acetic 
acidj  and  the  quiokly  formed  brown- red  crystalline  precipitate,  collected 
on  a  filter,  wnAhcd  and  dried. 

Pmprrtifs.  Dark  carmine-coloured  powder,  consisting  of  6ne  Qccdl« 
and  haying  an  almoat  metallic  lustre.  When  carefully  heat«il  on  a  j^afl 
plate,  it  Hublimos  almost  entirely  in  oryaUilline  lufu,  retting  on  a  Uy«t 
of  charcoal. 


12  C „    72*0 

2N ee-o 

2  a 70*8 

4  H 4*0 

4  O 32-0 

C"N^I«H*0*  200-8 


Laurent. 

S4'82  .......  35-2 

1354 134 

34  SI  „  34  0 

193  1-9 

16-47  15-5 

IIIO-OO  1000 


Decnrnpnaitiom.     Chlomnllamido  l>oi]twl  with   potash-loy.  Is 
into  amniouiu,  which  oscapes,  and  chlotuniluto  of  po!a«h  which  ci 

C'»N5CPH*0'  +  2K0  +  2110  -  C'SCPK'O"  ^  2NH» 


PICBAMIC  ACID.  ^^^  243 

It  is  not  decomposctl   by  boiling  with  aqneona  or  alooliolio  bydrO" 

cbluric  uciii 

Combinations,     It  dissolros  in  teaUr  and  in  aoiicoiu  avwionia. 

Its  riolet-red  solution  in  oil  of  vitriol  is  coloured  blue  by  a  emal] 
qunntity  of  water  and  wine-red  by  a  larger  quantity;  and  whcu  troatod 
with  a  still  larger  quantity,  dojiosit*  a  fwrtioa  of  the  cbloraDilaniide, 
provided  the  quantity  of  water  and  acid  present  is  not  too  great. 

From  its  solution  in  alcoholic  potash,  it  is  precipitated  unaltered 
by  acids. 

It  is  nearly  insoluble  in  alcolwi  and  ether.     (Laurent.) 


%  Amido^m-nytckut  C»X»AdH». 

Picramic  Acid. 

C"N'H»0>'*  =  C«X>AdH'.0», 

WoiTLER.   Pofjg.  13,  488. 

A.  GiHARD.    Compt.  rend,  36,  421;  J.  pr.  Chem.  69,  142.  Ann.  Pharm, 

88,  281;  — further:  Compt.  rend.  42,  59;  J.  pr.  Chem,  67,  507. 
E.  Pdoh.     Ann.  Pkarm.  96,  83;  J.  pi-.  Ch<^n.  05,  3G2. 

JfiiroM^matic  acid,  DeoxidUed  Picric  acid. 

Formation  and  Prejiaration.     (pp.  21B.  219,)      Girard*s  method  by  thssction  of 
sulphurrtteU  liytln^en  appnin  to  be  the  moft  productive. 

Propcrtia.  The  acid  separated  from  its  ammonia-salt  by  acetic  acid 
forms  beautiful  red  needles,  often  errouped  in  tabular  masses.  (Qirard); 
from  an  etbereal  solution,  it  crystallises  in  distinct  prismatic  crystals  with 
very  acute  terminal  faces,  garnet-coloured  by  leflected,  yellowisb-re*!  by 
transmitted  light.  (Pugh.)  Has  a  slightly  bitter  taste  (Girard);  does 
Dot  taste  bitter.  ^Pugh.)  Melts  at  1G5\  and  solidifies  in  a  crystalline 
on  cooling.  (Giraro.) 


I      Dot  last 


Cryttait. 

12  C  ......  72     ,„.     86-1 

S  N «-«..„„ 42     .«.     21-1 

Girard  (mAu). 

.......     35-6 

_     21-4 

6  H ft     ....      2-5 

....*.       «'9 

10  0  80     ....     40*3 

,     492 

C^X^Ailll'O*  199     ....  1000 

1000 

Dfcompositions.  1.  Tbo  acid  heated  above  165°  is  dccompnged,  witli 
evolution  of  tarry  vapours  containing  hydrocyanic  acid  and  ammonia, 
and  leaves  a  residue  of  charcoal.  (Girard,  \V  obler,  p.  218.)  It  bums 
vividly  when  thrown  on  red-bot  coals.  (Girard.)  —  2.  It  dissolves  at 
ordinary  temi>craturea  in  tiiilpburlc  acid,  forming  a  red  solntion,  from 
which,  on  dilution  with  water  and  addition  of  ammonia,  the  picramic  acid 
8ci)aratca  out  unaltered  :  similarly  with  bydrochlorio  acid;  but  by  hot 
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cnncenlmtcd  sulphuric  acid  it  is  tiecomposed  and  carl>oni8e(].  (GirarA) 
3.  Strong  nitric  acid  decomposes  it,  with  ahundaut  ovulation  of  nitroiw 
frinica,  the  liquid  assuming  a  straw-yellov  colour  and  tUo  picramic  aciJ 
being  converted  into  picric  acid.  (Girard,  Pugh.)  According  to  WfihJer. 
nitiutucmatic  add  is  aoC  recoovert«d  iaCo  picric  acid  by  tlie  acUoa  of  nitric  acid  (p.  21$}. 

C*»nbinations.  The  acid  dissolves  with  some  difficulty  in  voter, 
forming  a  yellow  solution.  (Wuhler.)  It  is  nearly  infioluble  in  vftler 
oven  at  the  boiling  heat.  (Girard.) 

Picramio  acid  unites  readily  with  haaa.  Its  salts  arc  mostly  crystaUice; 
their  general  fonnula  is  C'=X='AdH*M,  0\ 

PicranMff  of  A7nnionia.  —  Pr*;j3r«/ioji  (;f.  219)— Separates  from  the 
alcoholic  solution  liy  (•pontancous  evaporation,  in  thirlc  oraugc-red  rhom. 
buhedral  tublc^f.  Dues  not  decompose  at  100",  but  at  135"  it  eiHoresMS 
and  gives  off  aniinnnia;  melts  at  ISS"*,  and  decomposes  at  a  higher  teio- 
l>crjitare.  It  diajsolvcs  readily  in  water  and  alcohol,  furming  deep  red 
t^oliitions,  but  is  insoluble  in  ether.  The  arjueoua  tfolution  is  decomposed 
by  coDtiDued  boiling,  with  separation  of  a  brown  powder.  (Girard.) 


Girard. 

12  C 72    . 

..    33'33 

4N    „ 56    . 

..     25-93     ... 

...     20-9 

8H    «„ ^      8    * 

«    sro 

10  O    ^ M    . 

„.     370J 

C"X3AdH:(Nll'),0'.  216     , 

..  10000 

Picramate  of  Potash.  —  Obtained  by  decomposing  tlio  hot  soloiioa  o( 
the  ammonia-salt  with  potash.  Separates  on  cooliu*  in  red  tnuMporent 
elongated  rhombic  tables,  containing  lO't)  p.  c.  pot:isu.  Decomposer  wick 
flight  detonation  when  somewhat  eitrougly  healed,  and  leaves  a  rceidioof 
charcoal.  Dissolves  pretty  easily  iu  water,  sparingly  iu  alcuLot. 
(Girard.) 


KO   47-2 

CUN3H'0»  1900 


19-8 
80-2 


Girmrd. 
19*9 


C"X»AdU»K,0=  ....  237-2 


100-0 


Pio'amate  of  Bfin/ia.  —  On  decompofiing  a  hot  solution  of  nicrimialt 
of  ammonia  with  nitrate  of  baryta,  thij  8;ilt  soparaloe  in  sinuli  eill^ 
tufts  of  re<l  and  goldcu-yellow  noodles.  It  boars  a  heat  of  ZOo^  wiihoat 
decomposition,  but  detonates  at  a  higher  temperature,  leaving  a  rosidn^uf 
charcoal.  Dissolves  sparingly  in  water  and  alcohol.  Contains  27*9  a  c 
baryta.     (Girard.) 


B«0 76-6 

C'»N'H<0»    190-0 


37-8 
72-2 


Gtrwd. 

279 


C"X*AdH-IU,0'....  2CC(i     ....   100*0 
TUr  tjlabl«  ptcnioulcj  give  no  prcd|)it«(«  with  itlu  of  mavmMc.    (Giraid.) 


PICRAMIDE.  ^^^^"  215 

Picraviate  of  Xcoti.  —  Orauge-colonred  jjowdor  which  explotles  ivlicu 
Lcaled,  and  aUo  by  jiercussion,  but   without  much  nuise.     DissoUea  in 
water,  ammouia  and  acid*,  but  is  insoluble  iu  alcohol  (Girard.) 
• 

Soluble  picrauiates  do  not  prev)|>itato  tlie  nUu  of  bon,  cobaUf  or  tuektU 

Picramate  of  Copper.  —  Ycllowjab  green,  amorphous  precipitate,  which 
detonates  elightly,  is  insoluble  iu  wattr  and  alcohoL  but  soluble  ia  aoida. 
(Girard.) 

Girard. 

CuO   „ 40     ....     17-3     J7-2 

C«Nm*0» 190     ....     82-7 

C»X»AdH=Cu.O=  230     ....  100-0 

With  mercuric  taitSf  tho  soluble  picramates  form  a  red  prccipitulu 
aolnblo  Iu  aoidij. 

Ficramatf  of  Silver. — Obtained  by  decomposing  the  ammonia-aalt  with 
nitrate  of  silver,  in  the  form  of  a  brick-red  araorpbons  precipitate,  which 
docs  not  blacken  by  exposure  to  li^lit,  but  decomposes,  with  blackening, 
at  about  HO"",  leaving  a  rc«idiiu  wliicb  meltB  at  about  165",  On  glowinjj 
coals,  it  burns  without  detonation.  It  is  insolublo  in  cold  water  and  iu 
alcohol.  Boiling  water  decomposes  it,  leaving  au  insoluble  residue. 
(Girard.) 

Girard.  Pugh. 

AgO „.,..,  116    ....    379    .„.    37-3    ....    3775 

CUJ^H*0»    lliO     ....     62-1 

C^X^AdHUg.O^  306    ....  1000 


^.    Amido^en-^ticleiis  =  C"X'AdH\ 

Pier  amide. 
C"N*H*0"  =  C"X>AdH» 

PwANi.    CompL  rend.  39,  852;  Ann,  Pharm.  92,  326. 

Obtained  by  the  action  of  ammonia,  on  chloropicrvl  (p.  236).     When 
crude  chloropicryl  (containing  oxycbloride  of  phosphorus)  is  trituratcl 

'  in  the  cold  with  cxcees  of  carbouuto  of  ammonia,  and  tbe  mass  treated 
with  boiling  water,  a  residue  is  ol>laincd  consisting  of  picramide,  whicli 
dtMolvea  in   boiling  alcohol,   and  separates  in  crystalline   phites,  dark 

!      yellow  by   transmitted,  viidet  by  reflected  light :  its  powder    is    light 
yellow.      When   heated,   it   decomposes  without   detonation,  giving  off 
nitrous  fumes,  and  leaving  a  carbonaceous  residiio.    Hc.ited  with  aqueous 
potash,  it  gives  off  ammonia  and  yields  picrate  of  potash  : 
[COC»(NH^H"-  +  KO.HO  -  C«X»H»K,03  +  nur]. 

I     DisaoUes  sparingly  in  ether.  (Pieani.)  IT. 

u J 
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Nitroffen  or  AzcHnncleia  C"NH*. 
Aniline. 


UNVKPBOnBEN.    (182fi.)      Pogq,  8,  397. 

RuNOE.    Pogg.  31.  65  and  513;  32,  331. 

PniTZfiCHE.  J.  pr.  Chem.  30,  453;  27,153;  28,202. 

ZiNlN.  J.  pr.  Ckevu  27,  149;  36,  OH. 

A.  W.  HoFMAwy.  Ann.  Pharm.  47,  31;  53,  8;  57,  265;  G6,  129;  67, 


aud  129;  70,  129;  74,  117;  75,  350. 


H 


Phann.  53,  221:  57,  'J  10. 


OFMANN  «  MCSPRATT.    Ann. 

Laubbkt.  Compt.  raid.   17,  136«;  also  J.  pr.  Vhrm.    3J,   2Sii,^^Bff. 

9cimtlf.  18,  278  and  280;  also  J.  pr.  Chem.  36.  13. 
Gerdardt.  A'.  J,  Pharvu  9,401;  also  JV.  Ann,  Chim.  Fhyu  14,  117.— 

N.  J.Phai-m.  10,  5. 
Lavbent  U  Gbrhardt.  J^.  Ann.  Ckim.  Phyn.  24,  163;  alao  JV.  J.  Pkam. 

14,  130;  also  Ann.  Pharrn.  68,  15, 


Kryttaitin  (Unverdofboti).  Xymnt  (Huni;e).  AnStin  (Fritxiche)*  BrmzUma  { 
Pkdnamid,  Phnyhmin^  (Hofrainn).  Amidophiitaie, 


Formation.     1.  By  boating  carbolate  of  ammonia  for  some  time  b^ 
itself  in  a  sealed  tube: 

N1P.C»H«0=  -  C"NH7  +  3HO. 

At  200'^,  onir  n  trace  of  aniline  is  rorrocMl  in  hHir-An-hour;  but  b^drcen  200*  and  500*. 
a  large  quantity  in  the  course  of  18  dBya.  (Lanrent.)  —  2.  Wlieu  nitrobeozentt  b 
ilocompo^ed  by  sulphuretted  bydro^n  in  presence  of  alcubut  and 
ammonia  (Ziniii,  p.  672),  or  by  zinc  m  prescnoo  of  alcohol  aud  bydro- 
chlorio  acid  (Hofmann,  p.  G72),  or  by  ferrou«  aeetato; 

C'SNH'O*  +  12PoO  +  2H0  =-  6Fc=0»  +  C«NH'. 

Ferrniis  sulphato,  oxalate  and  ohlorido,  do  not  ox^rt  any  aotion  apoa 
nitrobenzene.  (A.  Becbarap,  N.  Ann.  CAim.  /'Ay*.  42,  186.)  —  3.  By 
distillation  of  nzoxybonr.cne.  (Ziniu  )  —  4.  By  dl»tillutioii  of  luitbranilic 
acid.  (Fritz-wbe,)  —  5.  By  pa«iting  the  raponr  of  salicyUmidp,  or  ortny 
tolucii"',  which  irt  isomeric  with  it,  over  lime  at  a  low  rod  heat,  ^liofniaaa 
and  Mnspratt.)  Nitnimeuslvrut  jriclds  bnt  a  mtaO  qnnttty.  (Ilofmaim  Ik  BtyU.) 
—  0.  By  distillinjr  indigo  prr  *•  (Unverdorlton),  or  with  Ti»ry  ■tiwif 
potash-ley.  (Fritzche.)  —  7.  In  the  dry  Hi»tillatifin  of  coal,  aniliDo 
over  with  tbo  eoal-iar.  (Rung^. )  In  t'lO  tar  obtaittnl  by  tin 
animal  anbstancea,  Hnfmanti  did  not  And  aniUae;  AiMleraon,  howcwr,  fvanik 
produce  of  the  dUtllUtion  of  booia. 


Tfiy  ■troaf 

dlMliuJtq^H 
vanikkl^^l 


Preparation,  1.  From  I^i'r(>hfmfnf. — a.  NitPobf*nr«no  diAoolvt^  It 
alcohol  in  mixed  with  ammonia;  salpbiirctted  bydr^i^cn  pn^xst  tbra«|^ 
the  solution;  the  greater  part  of  thv  aloohol  gmilunlty  diMillrxl,  aflrr  4 
few  days,  from  the  liquid  which  contains  crygtals  of  tiulphur,  thn  liuaii 
bcinjf  cooled  and  decanted  fioui  the  ^mdtuilty  dcpneitcd  aulphur  M  mn 


ns  it  cauees  percussive  eballition;  and  tlie  difitillatlon  conlinued,  after  all 
the  sulphur  has  separated,  as  long  bs  tlie  coutontu  of  the  retort  cuntinoe 
to  de[K>6it  aniline  in  the  form  uf  a  yellow  oil  at  the  bottom  of  tho 
aUghlly  alcoholic  liquid:  the  oil  thus  depoi^ikHl  is  afterwards  rectified 
per  96.  (Zintn.) — h.  Nitrohenzeno  diaeolred  in  alcohol  and  di(<till(Ml  with 
an  eqiiai  weight  of  hydrate  of  potneh,  is  conrerted  into  azox^'henzeue, 
which,  by  further  distillation,  is  resolved  into  auilino,  which  passes  over 
first  and  retnaiui  liquid,  and  asobensene  which  pa«eoa  oror  later  and 
crystallisee.  The  more  volatile  aniline  is  freed  from  tho  greater  part  of 
the  azobenzeno  by  fractional  distillation,  and  dissolved  in  Imllin^f  dilutfl 
8ul]thuric  acid;  and  the  resulting  solution,  decanted  from  the  axobenzene, 
which  sinks  to  the  bottom  in  the  form  of  an  oil,  yields,  on  cooling,  crystals 
of  sulphate  of  aniline,  which,  when  purified  by  recryatalUsaticn  and 
distilloii  with  potaflh-ley,  yi«<ld  pure  aniline.  (Zinin.)  H.  e.  Kitrobensena 
and  ferrous  acctttto  (3  yis.  iron  to  1  pL  nitrobenzene)  are  mixed  In  a 
6aAk  fitted  with  a  disLiUation-tube  to  condenf>o  any  acetate  of  aniline 
that  may  pass  over,  and  heated  in  the  waler-ba(h;  tho  coutentti  of  the 
flask  then  filtered  (after  being  stirrod  up  with  water  if  too  patty);  the 
residue  on  the  filter  washed  with  hot  water;  ami  the  entire  lliiuid  ditn 
tilled:  acetate  of  aniline  and  free  acetic  arid  then  pa."s  over  together  with 
the  watery  vapours.  The  dii<tiUate  in  mixed  with  strong  sulphuric  licid 
(4  pts.  acid  u*  lU  pt.s.  of  nitrobenzene  uted)  and  the  mixture  di^iilled  to 
oxpel  the  acetic  acid;  siUphute  of  aniline  then  rematus  and  may  be  puri- 
fied by  recryHtallisittioo  from  alcohol,  or  immediately  distilled  with  pot)L><h 
to  separate  tho  aniline.  —  When  1  pt.  of  uitroltenzcne,  li^pts.  of  pure 
iron-tihngr<,  mid  1  pt  of  strong  acetic  acid,  arc  introduce<l  into  a  retort,  a 
bxitfk  aotiou  euoa  begins  without  external  heattag  : 

C?NU»0*  +  4Pe  +  2U0  -  2Fe30»  +  C^NH^ 

and  nniltne.  acetate  of  aniline,  and  a  flmall  ijnantity  of  undocnmp<rted 
uitrobeiizene  collect  in  the  receiver,  which  must  bo  well  cooled.  The 
contents  of  the  receiver  are  then  |>oured  back  into  tbo  retort  and  distilhvl 
to  drynoM,  and  aqneous  aniline  separatefl  from  the  distillate  by  causliu 
potaab.     (A.  Bficbamp,    JV.  Ann.  Chim.  Phys.  42,  lS6.i  H. 

2.  From  Indigo.  —  a.  The  oil  obtained  by  the  dry  distilhition  of 
indigo  is  extracted  by  an  acid.  (UuverdorVton.)  —  b.  Indigo-powder  is 
introduced  into  highly  concentrated  potash-ley  heated  in  n  retort;  the 
resulting  brown  muss  ncated  as  long  as  nmmoniacal  water  and  a  brown 
oil  pass  over  with  strong  intumescence;  and  the  oil  separnted  by  dlstillap 
lion  into  a  bn)wn  resinous  residue,  and  a  colourleae  distillate  of  aniline, 
aiuounling  to  20  per  cent,  of  the  indigo.  (Fritascho.) 

3.  Fntm  Coal-tar.  —  a.  The  tar  is  distilled  till  pitch  remains  behind; 
the  pitch  distilled  with  a  quantity  of  sulphuric  acid  sufficient  to  retuin 
the  greater  part  of  tho  ammonia^  the  receiver  being  changed  as  Roon  aa 
the  distillate  sink^  in  water;  the  oil  which  sinks  in  water,  the  A«it»//  ml 
(the  first  portions  of  which  contain  a  considontblo  quantity  of  aniline 
with  but  little  leuool,  while  the  subsequent  portious  consist  chieilv  of 
lencol).  violently  shaken  in  a  carboy  with  strong  commercial  hydrochloric 
acid:  this  acid,  after  24  hours'  standing,  separated  by  the  eiphon  from 
exhausted  oil  floating  on  the  surface,  iu  order  lliat  it  may  be  repeatedly 
trejitcd  with  fresh  oil.  which  may  amount  to  100  lbs.  in  atl,nnd  may  take  up 
a  large  quantity  of  l»ascH;  and  the  acid  liquid  strained  through  cloth  or 
grey  [Hipcr,  niixol  with  milk  of  lime  in  a  copper-still  which  must  be 
iiitmediatcly  closed,  and  diatiiled  over  a  strong  fire,  with  good  twr-wv^^ 
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tnonUlfor  cooling.  It  tlicn  tipMs  a  fint  dictiUate  co 
li(|aid  bariog  au  iutoxicatinj^  odour,  and  witli  broi 
flnatin<;  on  iU  surface;  and  uficrwards,  when  aboDi  half  h 
and  tlie  udour  uf  tbo  distillate  ba^  become  more  agreeable 
liko  ibat  of  bitter  almonds,  a  oecoud  distillate,  to  be  coUecCed  n  a  Jin- 
rate  receiver,  and  coneieting  of  a  turbid  watery  liquid  vbicfc  kMt  Mt 
littlo  oil  in  solution.  The  first  distillate  becomes  clear  wbea  anxed  «V& 
hydrochloric  acid,  and  if  mixed  with  potash  after  erapomtioB,  Jgpowli 
dropii  of  an*  oil  having  an  intoxicating  odour,  and  ooBaMting  ■humj  tf 
aniline  and  loucol,  but  coutaiuiug  also  a  small  anantity  of  DOflUal  oL 
This  oil  doos  not  dlssolvo  completely  in  hydrochloric  acid:  beoeev  aAtf 
removing  tho  watery  liquid,  it  must  bo  dissolved  in  etber;  diakca  Bp 
hvdrocbloric  or  snlphurio  acid;  and  the  liquid  carefdiljr  aepanlM 
from  luo  ether,  iu  which  the  neutral  oil  remaiaa  dissolredt  and  nuzad  ia 


ilb  h; 

cvtinancai  vessel  wiiu  nyaraio  oi  potasn  or  strong  poiaan-wy.  dt 
liicb  the  basic  oil  is  generally  separated  in  the  form  of  a   layer  iroicii 


pole 


a  tall  cylindrical  vessel  with  hydrate  of  potash  or  strong  potadi  lejy  by 

ayer 

ri«e«  to  the  surface  and  may  bu  removed  with  the  pi(*ctte.  It  it  shosU 
separate  merely  iu  fine  drops  which  Ull  the  entire  liquid,  they  masi  be 
made  to  unite  and  rise  to  tho  surface,  by  mixing  the  liquid  wilJi  oomsHMi 
aalt  and  sotting  it  aside  for  several  days,  and,  if  this  method  doee  not 
aaoccod,  saturating  tUo  wator  with  hydrate  of  potash;  or  dsei  the  muc- 
tnre  may  bo  distilled  with  water,  whereupon  tho  oil,  amounting  to  ?^of 
tbo  heavy  coal-tar  oil,  collects  in  drops  on  tho  surface  of  the  distillate.  — 
a.  Tho  '>t1y  mixture  of  aniline  and  loucol  thus  obtained  is  distilled  (lO 
nhoiit  l)  till  a  drop  which  passes  over  no  longer  turns  blue  with  eolatkNi 
of  chluridc  uf  lime;  and  tho  dark  yellow  distillate  having  an  intoxiealsag 
odour,  dcliyilratcd  by  setting  it  aside  for  some  days  in  contact  with  an 
oqu;il  qitntUity  of  bydnito  of  pot;i8b,  then  separated  from  the  potarh- 
ftnlutiiMi  by  the  |iipetto,  and  rapidly  distilleil  in  a  current  of  dry  hvdro^o 
setting  aside  the  first  fourth  wliich  may  contain  water,  and  the  last 
yell'jw  portion  which  contains  teucol.  Oa  re<U8tilling  the  miJilte 
which  is  culourlestf,  aud  again  collecting  ap:Lrt  iho  middle  half  of 
dietillatu,  anilino  is  ubtaiued  nearly  pure,  hut  still  contaminated  with 
Tory  email  quantity  of  a  substance  which  bus  a  penetrating  offbnaire  odotf 
(Anderson's  picoline),  and  makes  it  lighter  than  water.  But  by  con - 
biniug  it  with  oxalic  acid,  purifying  tbe  oxalate  of  aniline  by  repeatfd 
crystallisntion  frum  alcohol,  and  distilling  with  potash,  this  odonr  mayb» 
entirely  removed. —  fi.  Or,  tho  mixture  uf  aniline  and  Icucol  is  diawlrid 
iu  absolute  alcohol,  neutralised  with  alcoholic  oxalic  acid,  and  the  motht^ 
liquor,  which  contains  scarcely  anything  but  oxalate  of  leucol,  deoaatei, 
after  stamling  for  some  hours,  from  tho  oxalate  of  aniline  which  eeparalM 
in  the  form  of  a  whito  orystallino  mass.     (Hofmann.) 

b.  The  oil  obtained  by  distilling  coal-tar  over  oxide  of  copper,  ia  Mt 
aaide  fur  8  hours  with  ^  pt.  lime  and  4  pts.  water,  tho  mixture  beiag 
frequently  shaken;  the  brownish  yellow  watery  liquid  filtered  and  di«> 
tilled  to  one- half;  the  distillate  (consisting  of  a  thick  oil  and  a  Wfttrrr 
liquid,  and  containing  carbolic  add,  ammonia,  aniline,  leucol  and  pyrrhol) 
mixed  with  exceps  of  hydrochloric  acid,  distilleil  to  romovo  tho  carbclie 
acid  and  pyrrhol,  till  tho  liquid  which  |>asses  over  is  no  lonjitcr  coloond 
red,  but  yollow,  b^  nitric  acid;  the  dark  yellow  residue  distilled  with  exccfl 
of  soda-loy;  the  distillate  con:5iating  of  ammonia,  aniline,  and  leoo^ 
distilled  with  excess  of  acetic  acid,  as  long  ns  the  liquid  which  |Huni 
over  colours  fir-wood  yellow,  the  greater  part  of  the  acetate  of  ammonia 
tlieu  lemaioing  in  the  retort;  pari  of  Ibo  di«Ullato,  coiuiatiu^  of 
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of  aailine  and  Icucul,  and  a  email  quantity  of  acetate  of  ammonia,  dietilled 
with  oxalic  aciti,  whereupon  the  acetic  acid  passes  over;  then,  in  order 
to  saturate  the  oxalic  acid  with  base^,  a  second  portion,  &:c.  Sic.  till  tho 
liquid  nbich  pusses  over  colours  llr-wuod  ycUow,  and  therefore  coutuiua 
ncetate  of  aniline  (which,  together  with  the  acetate  of  Icucol,  mui^t  bo 
collected  in  a  separate  receiver),  a  proof  that  tho  oxalic  acid  is  saturated. 
The  residue  iu  the  retort,  consisting  of  oxalate  of  aniline  and  leucol,  a 
email  quautity  of  oxalate  of  ammonia,  and  a  brown-red  colouring;  matter, 
is  evaporated  to  ilryuesa,  and  washed  on  a  filter  with  S5  |)erc&nL  alcohol, 
as  long  as  anything  dissolve?,  collecting  apart  the  last  and  slightly 
coloured  portion  of  alcohol  which  runs  through.  That  which  remains  on 
tbc  6Uer  is  oxohito  of  aniline;  the  slightly  coloured  alcoholic  filtruto 
contains  the  oxalates  of  aniline  and  leucol,  which  crystallise  on  evapora- 
tion, and  may  be  so  far  separated  by  recrystallisatiou  from  hub  water  (uu 
the  cooling^  of  which  the  leucol-salt  crystallieies  Hrstin  coUiurleas  needJoM, 
and  then  the  aniline-salt  in  lamiuEe),  and  from  alcohol,  that  the  aniline- 
salt,  when  rubbed  between  tho  fingers,  no  longer  amelU  like  phosphorus, 
and  the  IcucoI-salt  neither  colours  fir-wuod  yellow  nor  chloride  uf  lime 
violet.  By  difctilling  tho  oxalates  with  soda-Icy,  agitating  tho  distillate 
with  ether,  and  evaporating  the  ethereal  extractSj  the  basc3  are  obtained 
iu  tho  free  state.  (Uunge.) 

Pr^jperixa,  Thin  colourless  oil  (Runge),  becoming  thickish  at  —  20^* 
but  not  solidifying  Mlofmann) :  sp.  gr.  1028  (Fritzsche);  1-020  at  36° 
(Hofniann);  refracts  light  very  strongly  (Fritzsche,  Hofmana);  does  not 
at  all  conduct  the  current  of  a  4-celled  Hunsen's  balt«ry.  (Hofmann.) 
Boils  stiailily  at  182'  (Hofmann),  at  228"  (Fritzsche);  at  about  200' 
(Ziniu),  and  soon  evaporates  when  exposed  to  tho  air  (Uuuge),  so  that 
an  oil-stain  produced  on  paper  by  aniline,  soun  disappears.  (ilofnmnn.) 
Vapour-density  =  3210  (liurrnl,  N,  Ann,  Chim.  Fhys.  20,  348.)  Smells 
strougly  like  fresh  honey  (b'uverdorben);  has  a  very  faint,  not  unpleasant 
o«taar,  and  when  iuhalcd  ilocs  not  act  injuriously  on  the  head  or  lunga 
(Rungo);  has  a  strong,  unpleasant,  aromatic  odour  (Fritzsche);  a  peculiar 
odour  (Ziniu);  a  faint,  agreeable,  vinous  odour.  (Hofmnnn.)  Its  taste  is 
eomcwhat  biting  (Ziniu);  aromatic  and  burning.  (Hufmnun.)  Half  a 
gramme  of  aniline  introduced,  together  with  lA  grm.  water,  into  tho 
stomach  of  a  rabbit,  causes  strong  clonic  cramps,  then  laborious  breathing, 
loss  of  strength,  diUtcd  pupil?,  and  inflammation  of  the  mucous  membrano 
of  the  mouth;  but  aniline  dropt  into  the  eye  does  not  dilute  the  pupil. 
(Hofniann.)  It  docs  not  exert  any  poisonous  action  on  Jogs  (Wohlcr  ^ 
Frerichs,  Ann.  Pitarm.  65,  343);  its  aqueous  solution  kills  leeches,  and 
oat  pieces  of  plants  immersed  in  it  (Rung©.) — Aniline  does  not  Uuo 
reddened  litmus  (Rung©),  or  redden  turmeric  (Runge);  neither  does  its 
aqueous  solution,  which  however   turns  the  violet  colonr  of  dahlias  to 

f;reen.    (Hofniann.)     It  imparts  a  bright  violet-blue  colour  to  chloride  of 
ime;  and   in  presence  of  an  aciJ,  a  yellow  colour  to  firwood  and  eldcr- 
pilh.     (Huage.) 

Zinin.  Ztain.  Fritschc.        Ilofiniinn. 

from  Nitrobenzene.  fromAsoM-     /^„» /nrf/co/*^"" '^'''- 
benzcne.        ^  r  tar, 

12  C  ....    72    ..«    77«    ....     7717    77il     78'21     „..    77-31 

N  14    ....     1505    ....     U-84     1500     1-1*83 

7  11  ....      7    ....      7'53    .-■      7-61     7&I     7-54    ■■..      7'72 

ii^HW.,    W    ....  100-00    „..    »9'62     WC2    „.  100'  58 
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^^V  Acconlinff  to  Laurent  anil  mott  cfaetnlsts,  tMllne  u  C^AdH*  nd  ace  C"J«lfS 

V  |CeH» 
I               According  to  llofmann  it  is  ^iUiiyla«t««  N^      II  ,  that  i«,  ■■inwto  in  which  I  At. 

I  ^     ^ 

L  ij  FCfitaocd  by  phea;!. 

^^^  Drcompfmtiovs,     1.  Aniline  ^'ntm  when  pM  "Ti  fire,  with  a 

V  etronKly  fulif^inonrt  flame.  (Hofniann.)  —  2.  Wtion  espoeed  l■fetlM#b^ 
^^^  it  becoiiien  yellow  (red,  acooniiog  to  Zinin),  nnA  »ftrrw^r4»  fcr»w> 
^^1  fomiing  a  re«in,  wliicli  is  ikrown  nccording  to  Fritz^cbe,   red,  rtkI  mIiAI* 

"  with  yellow  colour  in  water,  aoconlin^  to  Unverdorben;  ibe  dnngv 
tkkw  plftcfl  the  moro  ouicklv  &«  the  tcmpemtare  ia  hierher.  (Hofmun.) 
ilence  in  distilling  unilinc,  it  U  neccss&ry,  either  to  qm  m  brisk  fire:,  oe  I* 
poiui  a  etrtani  of  carlrotiic  ai-id  or  hydrogen  gas  through  the  app*nltt 
(Hufmuiiti.) 

a.  Chlorine  gat  passed  throngh  dry  aniline,  oonverts  it,  with  ^rc*t 
riM  of  tempf^mturc  and  evulutiun  uf  hydruchloric  acid,  into  ft  IiIacIc  TiMi4 
tiur,  frhicli  fiitiim  up  the  gna-delivery  tube.  If,  in  order  to  prevent  tin 
af!cidpnt,  thu  olilorine  be  ]>as»ed  throufirli  unilino  mixed  with  vruter,  or  di^ 
Holvcd  in  hydrochloric  aoid  or  in  ntooliol.  the  liquid,  which  aaautnee  first • 
blue,  then  a  black  colour,  deposits  a  blsck  tar,  which  on  cooling  aoli- 
dino4  into  a  brittle  rof«in; — and  this  resin  distilled  with  a  Mnnll  quantftyvf 
water,  yields  lorchloraniline,  CNCPH*;  afterwards  liquefio^;  leBV«»  a 
rc'Ridue  of  charcoal;  and  givos  oH*  hydrochloric  noiil  ami  lorchlorooarMi* 
sid  iti  the  form  oi  u  yellow  utTeiuive  oil  which  oryatatUaas  oa  flo*ln^* 
lofniuDu.) 


O^W  ^  6C1  -  C»NCPH*  +  3HUi 

tcrdilunutilioe. 
tad: 

C^W  +  6Cl  +  2H0  -  C»CI»HH)5  +  2CI  +  BrH*CI. 


tercblorocarboUc  acid. 


I 


Terehlnranilino  appears  also  to   be  formed  when  aniline  is  distiUed  with 

hydrochlnric  acid  rind  peroxide  of  nmnpineso.     (Hofmann.) 

4.  Bromine  forms  with  nnhydruuM  aniline,  with  fffciftt  evoUtrao  itf 
heal,  a  brown  enlution,  which,  if  the  quantity  of  bromine  is  ftuffieient, 
aolidiHes  to  a  mixture  of  flnely  crystalline  lArbromaniiitie  and  hvdfo* 
bromir  ncid.  ^KritMche.)  —  Jifovitne  neater  added  to  aniline  ilisdidvod  ia 
hydrochloric  acid,  funun  a  conaidcmble  quantity  of  hydrobromic  acid,  aad. 
a  precipitate  of  torbromanilino  which  quickly  becomes  cryatalltDe;  tha 
same  8ub«t.'tncv  is  depo«it«d,  after  boiling  aniline  with  excess  of  hj 
brumic  acid,  in  the  form  of  a  dark-culouivd  oil  which  crystmili 
coolinff.  (Uoftnan.)  —  .*>.  The  ibtrk  brown  solution  of  ufliw  in  anill 
the  formatiun  of  which  xe  nttotidcd  with  great  rise  of  lent[>emture, 
dcfHMils  lonvf  nco<itos  of  hydrtodiito  of  aniline  (FritRechr. 
while  the  motboT*liquvr  rutaim^,  tngcthor  with  x\  fjortiun  of  t! 
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icxliiiQ  (free,  and  onpablo  of  extraction  by  potnsh),  nn  lOflarottod,  brown, 
amorphous  resin,  insoluble  in  water,  acids  and  alknlis,  but  soluble  in 
alcohol  and  ether,  and  likewise  bydriodato  uf  iodaniline:  formation 
uf  the  laat-tnentioned  compound: 

C»NIF  +  21  -  C"Nm«,HI.     (Hofrnwrn.) 

6.  With  aqueous  cMoride  nf  lime,  aniline   forms  an  axure  or  vJoIet-Mno 
eolation,  which  is  coloure<l  roee-red  by  acids  and  decolorised  by  a  large 
quantity  of  chlorine,  in  couHoqucnce  of  the  formation  of  au  acid  [?]  which 
forms  blue  salts  with  baspi*.  as  in  this  case  with  lime.     Hence  conl-tar 
shaken    up   with    dilute   chloride  of  lime,  forms  »  blue    watery    liquid. 
(Runge.)     All  hypochlorites  act  like  chloride  of  lime.    The  blue  mixture 
becnmes  covered  in  a  few  minutes  with  nn  iridoRcont  film,  and  gradually 
assumes  a  din^y  red  colour  (moroquickly  with  anilinc-salts).  The  alcoholic 
fiolittiun  of  aniline  acquires  but  a  faiut  blue  colour   when   mixfd   uith 
chloride  of  lime;  the  ethereal  polntion,  or  a  solution  containin;j  a  larp^ 
quantity  of  ammonia  is  not  coloured  at  alt.   (Hnfmann.) — 7.  On  athlingto 
the  aqueous  solution  of  an  aniline-s:iU,  an  equal  quantity  of  alcohol,  and 
then  /tyifmchfonc   aeU   mixed   with  chlomtv  of  pofftihy    a  considorablo 
quantity  of  indi;yo-colonred  flakes  is  eradually  deposited;  and  these,  when 
collected  on  a  filter  and  washed  with  alcohol,  become  green  as  ihey  are 
freed  from  adhering  acid,  and  shrink  in  drying,  into  a  dark  green  brnly 
cKmLiining  IG  (>er  cent   of  chlorine.     The  liquid   Blterod   from   the  blue 
precipitate  contains  a  brown  resin,  and  when  boiled,  with  addition  of 
more  hydrochloric  acid  and  chlorate  of  potash,  as&umos  a  lijrht  yellow 
colour  and  yields  crystals  of  chlomnil.     Broniio  acid  or  a  mixture  of 
iodate  of  potnsh  and  sulphuric  acid,  forms  with  aniline  a  similar  hlun 
precipitate.     (Fritracho.)     As  the  i>roiK)rtinn  of  hydrochloric  acid  and 
chlorate  of  potash  required  to  form  the  bine   precipitate  is  not  easily 
found,  it  is  better  to  add  to  a  solution  of  aniline  in  hydmchlnrio  acid,  a 
fuW  drops  of  chloroos  acid   prepared  by   Millon's  process,  which  imme- 
diately forms  a  blue  niapma.     The  wa^bdl  precipitate  is  decomposible  by 
ammonia  or  potash,  with  formation  of  sal-ammoniac  or  chloride  ef  potas- 
fiiuui.      By  gruduully  addiug  chlorate  of  potash  to  a  !K)iling  mixture  of 
strong  hydrochloric  acid  and  aniline  d'ssotvo«i  in  a  not  loo  large  quantity 
of  alcohol,  crystals  of  pure  chloranil  are  obtained,  without  any  blueing  of 
the  mixtnre,  nut  with  copious  eTolution   of  acetic  ether  and  formation 
of  sal-ammoniuc.    When  a  large  quantity  of  chlornto  of  potash  is  thrown 
into  a  boiling  solution  of  aniline  in  exoeea  of  strong  hydrochloric  acid, 
ftbrisk  reaction  tjikes  place,  and  chloninil  is  producO'l,  toiiether  with  a  rod 
rcssin  which  may  he  extrarted  by  alcohol,  an'l  whi-n  distilled,  yielda,  first 
an  additiouiil  quantity   of   chloranil,  then    hydrochloric  acid,  and  after- 
wards a  Bubliniate  havin;;  the  odour  and  chemical  relations  of  tercliloro- 
cnrbolic   a<'idj     but   probably    conpistiug    of    qnintichlorocarholic    acid. 
(Kofmann.)  —  8.  Aniline  is  decomposed  by  nt^ric  acid,  and  when  evapo- 
rated at   100",  leaves  a  brown-black   residue.   (Unnge.)  —  It  is   imme- 
diately reddened  by  strong  nitric  acid,     (Zinin.)    It  acquires  a  transient 
blue  and  green  colour  by  treatment  with  strong  nitric  aoid.     (Fritzche.) 
—  With  a  pmall  quantity  of  fuming  nitric  acid,  it   immeiliatcly  forms  a 
deep  azure-blue  mixture,  which  when  very  slightly  warmed,  tui-ns  yellow, 
becomes  hot,  gives  otf  gas  with  violence,  then  assumes  a  scarlet  colour 
continually   increasing   in   brightness,  and  do|K>9its   numerous  plates  of 
picrio  acid.     (Hofmann.)     Aniline,  di6S4»Ived  in  modenitcly  strong  nitric 
aoid,  Ukevieo  passes  intu  spoDt^ncoue  ebullition  on  the  a^(li.caA\^\L  oS.  % 


«sCn  vUcfc  &M  kcB  keaial  to  ivAmh  fw  Mse  txne)  gmc  «ff  m  hm 
■■■■til J  of  ■Hbcm  bm^  aaA  jmUi  cuUie  seal  a  imkU  kcw*  ouy 
AsfiL    (Bmt,  Sol  Am.  J.,  !»•;  nrf— ■,  ^Mk  i%nk  75,  a$l}: 

€PKW  -*-  50*  =  U'lPU  -«-  HO  +  £&    (Ht  ) 


vidb  aaxfiae  m  vxtore  vUcfc  tami  U«w  at  100%  and  wb«a  ik 
ia  eaznei  fvxtWr,  pnAmem  ralyfcaie  of  ■■wtmii    (B«d^) 

llJ  AaiUae  takai  £ra^  ia  ooalaat  with  a^ydiwH  dkromic  w4,  «m 
ksns  wHib  %  bright  iaaM  laj  ■t^mialilii  odo«r,  lettviaf  aeaiiaioxaik  «f 
(He&Bsnu)  — Tlw  aqawi  wtiliao  of  aufiav  aod  iU  flUfe^ 
vith  aqaeou  chromie  acio,  a  prsdpikato  gantainrng  el 
wkiefc  b  dark  Uae,  daric  gma,  or  black,  aeoor£a^  to  tka 
of  tbe  aoUtrnw  (FfitaKW,  Hofiaaaa),  a^l  variea  ~ 
eS-es  p  c.  C  aad  S-12  Ci'O*  to  3»iO  C  and  SUM  CiW.  (tVitscU.)- 
12,  Aailuw  aiH]  its  nlt«  ibfM  ia  aolalMO  of  ftrmam0tmtiU  9f 
a  bnva  pcocipftAte  of  hjdnled  powrrida  of  ■■■ngowp.  (Friivckt; 
Hofinaaa.) — 13.  Wben  aqoeou  smlpkrte  of  aiiUne  b  botUsd  vtt 
^mMmb  ^  l*ad,  cubolie  waA  is  oTolrcd,  aad  a  Uae  fiqnid  prodi 
vhbb  melU  of  fonnio  ad<^  mftenranb  beocoiw  ttotoanM,  aad 
o#  ammonU  when  treated  with  potaak.  (Hofma&n.) — 14.  Witb^ 
ndpkaU,  sulphate  of  aaiUoe  forma  a  dark  red  Buxture  Crom  wbidh 
fcima  aalptote  ciyftalliaf,  (Hofounn.)  — 15.  Aniliae  baated  vilb 
M/arflJoa  {ifmher,  forms  a  black  brown  preciDitate,  aod  witb  wrfaTiwa  ^ 
goldt  a  purple  fluccnlont  precipitate.     (Rud^.) 

Itf.  With  Urchl'/ride  cf  pkogphonu,  aimine  forms  a  erjatalliaa  aib- 
•taaeci  (Hofioana.)  — 17.  In  pKotgme  gat  it  becomes  he%ted  aad  aeli- 
dUba  into  a  crjritallioe  mixtora  of  cubaoilidQ  and  hjdrocUoral*  of 
aoitiue  : 

4C»NH7  ■*-  2Cao  -  C*Nni"0»  +  2(Co>'!F,na).    (Hobaum.) 

18.  AniliDo  mixes  id  all  proportions  vith  bisulphide  q^  ear6o»,  |W 
mixture  girmj^  off  sulphuretted  hydrogen,  after  atanditiii^  for  seraol 
hours,  and  aoliiJifyiuf?  after  some  weeks  (more  quickly  in  a  warm  plan 
or  on  ail<iitiun  of  alcohol),  fomtiug  scaly  eulpbocarbanilide  : 

2C"NU7  +  ZC&  -  C"N»H»8«  +  2HS  (llofnwnn). 

SO.  Aniline   mixed  with   induU  of  inethyi,  boils  brisklj  and 
eryslala  of  hyJriodato  of  oietbyloziitine; 

C«NH'  +  can  -  C»*NH«,HI. 

Similarly  witli    hromidf  of  mfifiyl,  it   quickly  solidlfios  into  a  n 
hydrobrumaie  of  niclhyUniline.     (Hofmand.) — 21.  Cyttnofffm  ffo* 
throu^  pure  aniliuo  is  quickly  absorbed,  with  evolution  of  beat,  and  a 
roddoDin^  of  the  liquid  amounting  to  opacity;  an  odour  of  bjrdroo^raib 
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CLCtd  is  nt  tli@  snmo  time  produced,  which,  when  tho  pM8&gO  of  tho  gas  fs 
continued,  chniigea  into  that  of  cyanogen,  hut  after  tho  vessel  has  been 
Hosed  for  12  hours,  again  posses  into  that  of  hydrocynnio  acid;  tho 
liquid  deposits  crystalline  but  brown  cyaniline,  and,  if  su^icient  cyanogen 
)s  present,  finally  solidifies  into  a  dark  cryfitalline  mass.  When  cynuogeu 
is  passed  through  an  alcoholic  solution  of  aniline,  only  till  the  liquid  smells 
strongly  of  it,  crystals  of  noiirly  pure  cyaniline  are  doposiloti;  but  when  tho 
paseai^e  of  the  gas  is  further  continued,  other  products  mix  with  tho 
cyaniline,  juat  as  when  the  gas  ispasseiJ  through  pure  aniline.  (Hofmauii.) 
—  22.  Anhydrous  aniline  absorbs  the  vapour  uf  cyanic  acid  evutved  from 
heated  cyanuric  acid,  becoming  hot,  nod  solidifying  as  it  cools,  in  the 
form  of  crystalliue  aniline-urcn,  C"N'H*0%  mixed  with  a  quantity  of 
carbaniUde,  C^N^H^^O',  greater,  as  tho  liquid  has  become  more  strougly 
heated  : 

C"NH'  +  C«NH03  -  C"N^a«0«, 

The  same  aniline-nrea  is  precipitated  in  tho  crystalline  form  on  oddine 
CifannU  of  potash  to  aqueous  sulphate  of  aniline.  (Hofmann,  Ann. 
J'finrm.  53,  57;  57,  3G5.)  Chancel  {Compt,  chim.  1849)  obtiiincd  by  the 
tatter  process  nothing  but  cyauate  of  aniline,  which  gave  oi)'  all 
tho  anilino  on  being  boiled  with  potash.  —  23.  G'Jicom  clUnridc  of 
cyanngen  dried  by  chiuride  of  calcium  is  absorbed  abundantly  and  with 
great  evolution  of  heat,  by  dry  aniline,  which  then  becomes  darker  in 
colour,  and  thickens  into  a  crystalline  magma,  so  that  it  requires  to  be 
heated  in  onlor  to  saturate  it  with  the  gas ;  the  resinous  mass  which 
then    solidifies    on    cooling    consists    of   bydrochlorate    of    melauiliuc, 

gCi^NH'  +  CNCI  «  CrNSH"Cl, 

This  product  is  however  mixed  with  auiline-urea,  the  quantity  of  which  is 
larL'cr,  in  proportion  as  the  exclusion  of  water  has  been  less  carefully 
attended  to;  aqueous  chloride  of  cyanogen  pro<luces  scarcely  anything 
hut  this  compound,  mixed  with  hydrocblurato  of  auiliuo  : 

2C'=NH?  +  2H0  +  CSNCI  -  CutTHSO'  +  C«NH?,HCI. 

(Hofmann,  Ann,  Pharm,  C7,  130;  70,  129.)  —  [According  to  Cahours 
and  Clocz  (Compt  rend.  38,  354),  dry  chloride  of  cyanogen  passed 
through  an  oihereal  solution  of  anilino  cooled  with  ice,  forms  nothing 
hat  cyaoiline  C'NCyU*,  and  hydrocblorate  of  aniline  : 

2C'^H1?  +  CyCI  =  C'2NH7,UCl  +  C'-NCyH«; 

and  by  heating  the  mixtare  of  cyaniliuo  and  faydroclilorate  of  aniline  in 
alcoholic  solution,  a  cryetallino  body  is  formed  from  which  ammonia 
separates  metaniline.]  — 24.  Bromide  of  cyanogen  acta  upon  aniline  liko 
voliitilo  chloride  of  cyanogen,  converting  it  into  hydrobromate  of  mcla- 
niline,  and  [in  presence  of  water  t]  a  small  quantity  of  carbanilido. 
(Hofmann.) — -25.  I odiile  of  cyanogen  forms  with  aniline:  iolanilino,  a 
brown  product  containing  iodine,  and  hydrocyanic  acid.  (Hofm.ann.)  — 
26.  \\'\xQii  Hydro)>tr9fdpkocyanic  acid  is  heated  with  anhydrous  aniline, 
the  mixture  meltJ>  and  solidities  on  cooling,  into  a  mass  which  dissolves 
in  boiling  alcohol  and  ethor,  and  when  boiled  with  water  containing  a 
llttio  ])otash,  leaves  a  residue  of  sulphur,  and  yields  a  filtrate  from  which 
hydruclilurio  acid  precipitates,  together  with  sulphur,  orystalUue  qc'&.Iqa 


I  Al  mmsas'i^uS,  tati  1  Al  amSmt  m 
4  fOL  af  M  per  ccs&  a&raanCV  the 

«f  a  csBfiHCXii  tf  tW  cw« 

(Z:xi:=.  jl«A.  .<'l?r<n.  ^4.  o4<.  ■  ■'.  —  S9.  A  eoM  Hixtvn  of  abiUm  ttd 
exoKs  of  b7ee:-£«  c*  vsTi  ir^c•:«:tj  afrer  some  ^ja^  CTTStalB  of  fcydnt- 
brv'icate  of  iri'.--?.  wril-  :i*  B&:i--r-l:-^::or contains  anTlaniliDe togetber 
wi:h  br^.rs;  J-e  ■::  »=▼"-:  be:  wt*r  :ie  tn>m:<le  of  un^J  is  in  reiy  htff 
«x<v.<».  asd  tbe  i^'x:;^;?  U  b»:«c  :n  the  water-bath,  hjdrobromftte  <rf 
anivUsiIine  sepante?  fr:—  the  brv:z:Ie  of  amrl  in  the  crystalline  fon. 


(HuAcaon.) 


!C-NH*  T  C'H  Br  -  C-NH"  +  C^'NlT.HBrj 


and 


C-'Nff  +  C^H-  Br  =  C«XH'r,HBr. 


Aailine  ia  not  altered  by  being  heated  with  carbolic  aeid  to  250*  far 

sereiml  days  in  a  sealed  talbe.  (Hofmann.)  * 

30.  Aniline,  in  combination  with  orpantc  acids,  it  coarorted,  Vf 
alistraotion  of  S  or  4  At.  water,  into  conjugated  componnda,  aone  m 
which  aro  al^  pro«Iaced  by  aniline  and  certain  chloriDO-compoBn^i 
Iwloniring  to  tbe  aldidc?:.  wliich  form  acids  with  water.  The  followiB; 
clii:^ca  arc  to  he  distinguished  : 

\.  Aniiic  acuh,  corresponding  to  the  aniidogen-acid8«  oomponDds  of 
1  At.  anilino  and  1  At.  of  a  bibasic  acid  minus  2  At.  wator :  e.^. 

c="Na»o«  ^  c^-Tsii?  +  cnro»  -  zuo. 

nccinaoUk  add. 


ANTLINB.        ^^^^^^^  25^ 

Tbey  dissolve  bat  sparingly  in  water,  more  eaaily,  however,  than  tbo 

following  conipouitds  : 

2.  A7iili<jle3f  compounds  analogous  to  the  amides,  either  of  I  At 
aniline  will  I  At.  of  a  mouobu^ic  acid  7>u*hh«  2  At  water,  or  of  2  At. 
aniline  with  1  At  of  a  bibasic  .^c:id  jninits  4  At  water^  the  latter  to  bo 
ftuibor  distinij^ulshod  as  DmnUides'.  e,//, 

2C"NH'  +  C*IPO«  -  4H0  =-  C»N^H"0<  j 

ozjiniliile. 

or  of  1  At  aniline  with  1  At  of  a  chlorinc-compoand  fnlnut  1  At 
hydrochloric  acid;  t.gf. 

C'^NUT  +  CWCIHSOS  -  HCl  =  CT^NIP'O' 


cblorobeosoyl.  beufuiUide. 

Many  anilided  volatilise  when  strongly  heated.  With  melting  hydrate  of 
pot'i^b,  they  give  off  aniline,  but  aut  with  boiling  putaah<loy.  Tboy  aro 
insoluble  or  sparingly  soluble  in  water,  but  disgulve  much  more  niadily  in 
alcohol. 

3.  Anihj  componnds  analogous  to   the  imidcs   (vii,  200),  of  1   At, 
anilino  and  I  At  of  a  bibaaic  acid  miniu  4  At.  water  :  e.y. 

C'-Nll'  +  CH^cy  -  4H0  =  C="NH'0*. 
Bucdnimil. 

They  moslly  volatilise  when  strongly  heated.  When  boiled  with  a{|ueoa8 
ammonia,  tucy  take  up  2  At.  water,  and  are  converted  into  a  cotupniiod 
of  ammonia  with  the  corresponding  anilic  acid  : 

C»NH«0*  +  2HO  ==  C»NH'>0«. 


suuointtnilic  acid. 


With  pt^tosh  they  behuvo  like  the  anilities.  Tlicy  disaolve  in  alcohol 
much  more  readily  thun  in  water.  (Laurent  &  Gerhardt,  A^,  Ajtn.  Chim, 
Pht/9.  24,  163;  Qomp.  Hofmauu.  Ann.  Pftavm.  73,  33.) 

Comhinatiotu,  When  pure  aniline  obtained  from  tlie  oxalate  isshakon 
up  with  teaier,  II yd ratfd  Aniline  is  formed  (probably  containing  only  1  At. 
water)  and  an  aqueous  tolution  containing  very  little  aniline.  (Hoimann.) 
Hydratod  aniline  when  distilled,  yields  at  first  a  ilistillate  consisting 
chiefly  of  water,  so  that  thola^  two-thirds  are  anhydrous.  (Fritssche.) — 
Ani]ine  which  has  not  been  freed  from  theofrentive-snidliDg9tibftAnre(o(loriue)by  rombi- 
nalian  with  oxtlic  acid  (p.  218),  dUsulve*inndi  moreabundtntlyatid  furms  ■  lower  layer 
condRting  of  a  much  more  saturated  solottoo  of  aniUiie  in  wuter,  and  att  upper  layer  of 
htdrnted  anJltne  contoiniDf;  a  much  larger  pmportioii  nf  watt^r,  viz.  30  ]*.«.  (won:  fhan  -I  At. 
water),  and  becomes  turhid  crcn  at  the  licat  of  the  handi>.  —  Pure  aniline  di^fiolves 
in  water  more  abumluntly  the  hijjlier  tho  teuiperaturo,  so  tliat  a  soluliuu 
saturated  at  a  boilin^^  he.it  becomes  milk-white  on  cooling.  Vtkiiu  a 
solution  prepared  in  the  cold,  the  auilinc  Is  sopanited  by  caustic  potash 
or  soda  or  their  carbonates,  also  by  common  salt  and  sulphate  of  mag- 
nesia; and  ether  dtsuulvos  it  out  from  the  water.  But  the  culd-aaturated 
aqiicDQs  stolutton  of  aniline  still  rontainin^  odonnf,  bpcomcA  turbtJ  even  »t  tlic-  heat  nf 
the  hand,  and  when  bollnl,  yictda  a  large  (iiuintity  uf  hydraCed  aniline  which  rises  to 
theaarface;  It  i»  alao  rendered  turhid   by  -4  drops  of  snlpharic  or  oxalic  ftcid,  u^ 


■^-7  T TT  >^  aoiiiiK.     laaaet.  — ^^ »-  -■■  — ^to^a^  |irf«w  it^ 

Tfoavry  F^aDinca  tf  A%:tym^      c  -SdaK.  —  Coaemtntod  fbt* 

.'^jrr^auIZoe  Tiitgi  ▼uuro.  a^r  aeosr  pnauL  JifJiul  n  a  hmeouti^ 
ir'  i*ihliniC  aunoni.  Kr&ineii  anvsk  m  be  Che^  aad  rwJod,  neUi  lvk> 
T.U'ixrvi-  latr^^i&ft.  isijcziinoff  iiucBK.Tkxfc  al^gUhr  irali V h  bftaii;  they 
Si'iac  i«  presKti  b«cv««s  psper  a»l  drici  ««  a  warn  tOe:  At  100"  A? 
T:ra  :9i  xaii  /:▼?  «if  iiLiiiM:  aeb  st  a  etroBKcr  kwt,  and  Caall/  ItfM 
x>>f3oaiitfp&>nr  xaI  '  roLiored.  aceordzii^  to  Gcrfaud^  Vt  ^^^uImmuhImi 
fii  A  Am^  •(•zani^tr  of  aiiiil^«)  vhUe  tbe  uiiliBe  roUtiliaei,  nc*  4h 
St.  Ive  ^f^i2.r  m  warer  ajbi  etber,  ^»niiglj  in  cold  mlooho^  bat  m  •&■- 
*l,izir  ia.  boc  alcctcL,  tliat  die  lipoid  aailidiSm  on  ooolin^  (&  C 
>':',-a^L«c,  J«»-  /"Atf/Tn.  5i>,  213.) 

Ojitsh.  mdiolnn. 

24  C    H*0  —  M-«3    ......    50-16 

2  3i  28-0  ..-      9-95 

IJH  J7-0  ....      5-97    6-10 

SO     .. 2**0  -      ^** 

po» 71-4   ....   aaii   —   gj-86 

lliir»HO).Aq,«FO>  £8«NI    ....  10000 
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h.  Afonohagic.  The  aqueoua  solution  of  the  s:ilt  n  mixed  vritla  pboa- 
phoric  acid,  till  it  no  lougcr  prccipitatca  cblorido  of  Imu-iuiii,  yields,  m 
a  few  hours,  after  ovaporatioii  over  tlio  water-batli,  whito  silky  needles, 
which  must  be  cooled  wilh  ether  and  dried  on  a  warm  tile;  they  turn  rod 
in  the  air,  and  dissolve  readily  in  water,  alcohol  and  ether;  in  water, 
however,  tbo  ealt  a  is  formed  at  the  same  time.  (NicboUon.) 


Cryttali. 

NiehoUoa. 

12  C. 

720    . 

..    37-62    . 

37-86 

N    ....„ 

».     140    . 

..      7-32 

(          10  H   

„«.„.„,.,^    lO'O    . 

..       5-22     . 
-     12-54 

.,„.,       5*44 

3  0    

„ - 240    .. 

P0» 

71-4     ., 

..    37-30     . 

37'12 

C»NH',HO,2Aq,cPO»..  191--1 


10000 


Pyrophosphate  of  Aniline.  —  Concentrated  pyrophosplioric  acid  ob- 
tained by  dec«in])o.sing  pyrophosphate  of  lead  with  suliilniretted  hydrogen, 
fonnif  with  excess  of  aniline,  a  gelatinous  hardening  precipitate  which  in 
s  mixtnre  of  bibasic  and  monohasir  a.ilt.  Tlio  furtner  ciiniiot  be  prepared 
in  the  pure  state;  but  the  monobaeic  salt  is  obtiiincd,  by  beatin>^  the 
mixture  till  solution  takes  pluco,  fiuperaaturatiii^'  with  acid,  and  evapora- 
ting over  the  water-bath,  in  the  form  of  a  needle-shaped  mass  which 
Bolidifies  on  cooling;  it  must  be  pressed  between  papcr>  washed  with 
ether,  and  dried  in  vacuo.  Tiic  silky  needles  resemble  milpUate  of  quinine, 
are  strongly  acid,  turn  red  on  exposure  to  the  air,  both  in  tlie  solid  state 
and  ill  solution,  and  are  fioluble  in  water,  but  qatte  insoluble  in  alcohol 
and  ether,     (Nicholson.) 


CryHaU  dried  in  vacuo. 
12  C    720 

„..     39  47    .. 
....       7-68 
....      4-93    .. 
....      8-77 
...    39-15    .. 

Nirhol«on 
39*42 

N    .. — „ 140 

9  H 90 

2  0    „ ™ 180 

P0»    71-4 

5-56 

S6-85 

C^>NHJ,U0,6P0*  +  Aq   ....  182*4 

....  100-00 

MtiapliOiphaU  of  Anilmf. — The  concentrated  solution  of  glacial 
pliosphoric  acid  added  in  large  cxccas  to  aniline  or  to  it^  solution  in 
alouhol  or  ether,  throws  down  a  white  jelly,  which  must  be  waahed  on 
the  filter  wilh  other,  till  the  odour  of  auitino  disappears,  and  dried  in 
racno  over  oil  of  vitriol.  White  amorphous  mass,  which  reddens  Utrnua, 
becumes  glatinous  and  rose-coloured  on  exposure  to  the  air,  and  dissolves 
iu  water,  but  is  quite  insoluble  in  alcohol  and  ether.  The  aqueous  solu- 
tion is  altered  by  boiling,  in  consequence  of  the  formation  of  ordinary 
phosphoric  acid;  it  dissolves  mctaphospbutc  ofsilvcr,  but  afterwards  turns 
red  on  boiling,  the  silrer-salt  being  partly  reduced.  (Nicholson.) 
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ANIUNK. 

ffyJrobroTnaU  of  Aniline.  • —  Sublimes  without  deoompositioD,  even 
when  nipi'lly  heated.     (Hofmann.) 

Hydrochloraie  of  Aniline.  —  Hjdrocbloric  scid  held  orer  aniline,  forms  futnci, 
itccordiUK  to  Hurmaon,  but  according  to  Range  it  does  not — Hydroclilurio  acid 
supersaturuted  with  anilioe  yields  by  evaporation,  crystals  which  stiblime 
and  melt  at  tho  same  time,  redden  litmus,  dissolve  very  readily  in  water, 
alcohol  and  ctber,  and  when  mixed  with  nitre,  blacken  at  a  gentle  boat, 
with  an  oduur  like  that  which  is  emitted  during  the  tiubliinatiun  of  indigo. 
(Runge.)  The  salt,  which  dissolves  very  readily  in  water  and  alcohol, 
Crvatullises  from  alcohol  in  white  laniinx,  which  sublime  readily  and 
without  decomposition,  in  the  form  of  a  loosely  coherent  powder,  con- 
sisting of  delicate  needles,  and  haviug  a  Haline  bitter  tasto.  (Zinin.) 
With  strong  hydrochloric  acid,  pure  aniline  sulidifiea  immediately  into  a 
crysUklline  pulp.  The  saft  crystallises  from  water  or  alcohol  in  slender 
needles  which  have  a  pungent  taste,  and  sublime  without  decomposition. 
Aniline  not  puriliod  by  combination  with  oxalic  acid,  and  still  retaining 
an  unpleasant  odour,  docs  not  yield  crystals  with  strong  hydrocbturic 
acid,  but  solidifies  after  a  while  into  a  thick  uncrystallisablo  syrup;  and 
ite  solution  in  other  immediately  deposits  a  similar  syrup  when  hydro- 
oUoric  acid  gaa  is  passed  through  it.  (Hofmanu.) 

CryttaU.                           Fritisdw.  Zinia. 

12  C 72-0    ....  a5-«4  ....  isoa 

N..„ - 14-0    ....  10-82 

8H 80    ....  618  6-05     ....  6*42 

CI 35-4     ....  27-36  27-18     ....  26-58 


C"i\ll?,HCl....  129-4     ...    10000 

Nitrate  f^f  AnU%ne.—^'S\iT\c  acid  supersaturated  with  aniline  yields 
en  evaporation,  colourless,  non-dclii^uosccnt  needles,  which  redden  litmus, 
blacken  at  V00°,  only  in  presence  of  free  acirt,  or  after  being  moistened 
with  protocbloride  of  copper;  and  wbeu  heated  alone  above  100^,  are 
quickly  converted,  with  slight  detonation,  into  a  black  ma-s^.  (Kuuge.) — 
A  mixture  of  auiline  and  dilute  nitric  acid  yields,  after  a  while,  bundles 
of  needles,  which  must  bo  purified  by  pressure  between  paper.  The  red 
routhrr>litpior  yirldx  Uluu  c-fHcresccnoea.  Willi  mudtfrately  strung  acid,  «i)itme  solidities 
into  a  roK-coiourcd  crjstailine  mMk;  but  with  itrungrr  «cid,  it  u  deconipueed,  and 
•uddeoly  *s»urDc»  a  darker  colour.  Xfae  crystals  melt  when  cautiously  heuted, 
and  are  converted,  with  slight  decomposition,  into  a  colourle^^j  vapour, 
which  condenses  in  delicate  crystalline  Howcrs.  Uut  when  rapidly  heated 
on  platinum  foil,  they  give  oflf  aniline  and  become  carbuuised.   (Hofmanu.) 

Aniline  proiluce«,  both  witli  ttrchiaride  ^f  aHlimony  and  with  bichloride  ^f  tin 
copious  whiw  curdy  precipitaten  wLick  crystalliae  from  but  hydrocbluric  acid. 
(Uofmum.) 

Fluariiit  ofSilicittm  with  Aniline,  —  93  pta.  of  aniline  absorb  63.3 
pts.  of  gaseous  fluoride  of  silicium,  and  form  a  pale  yellow  mass,  which 
when  washed  with  other,  well  boiled  with  alcohol,  pressed,  dried  and 
sublimed,  ia  converted  into  a  very  light  crust.  This  pro<luct  contains 
5[f52  p.  c.  C,  4*40  H,  and  when  ignited  with  excess  of  oxide  of  lead, 
uhich  expels  the  aniline,  leaves  ^2  2  p,  c.  F  and  SiO^  Water  separatea 
from  it  gelatinous  sdica.  It  dissolves  sparingly  in  boiling  alcohol,  aud 
crystallises  from  it  in  lamime  liaving  a  very  strong  lustre.  (Laurent  & 
Uelboa,  N.  Ann.  Chim.  Phys.  22,  101,   abatr.  iV.  J,  FJMnn,  lU,  Zm.\ 


■■I  II  III!  SfTic^  v.ca  sttmecr^  snu 

sill  -v^ifuipi  wsh.  X  suJL  tfiniii.  l 


r^O 


•^■1    ^ 

.    r.T* 

♦  •1 

iij 

"4      .. 

s-ir 

J  * 

-t-«S 

.«   31-a 


c^i-^r:: 


:  :'i":'i 


*x?fs*  ;c 


i^Kc^c?  conoaiTenUi- 


x=L:::<.  xri  TiLr:UI  Klatioo  of  tie  all 


ff.   l^ici  5  -1:.  -.i';'"' 

■str;  «■  aij^f::^  \2.f  iTo.-C':,' 
a  bqA  wala  re  w  Sir.  "wi-ra.  ?»;. 

crolKtKc  ^;  s  sna',  ^-Bk=:.rr 

«ffkoc  kjirich.!:?::  ^-:L  i;  di!^:..v«  rar::^._r  iz4.  sells  iaco  a  WkttiwI 
wl;  ia  s  Iir^r  q?a='.::T  i;  ii5gi>lT«sc:a:rI<':tflT.  &sd  jietis  vUte  cntttb 

Koillsz  »-ccV:L  ^—  ^2.\ih  ::  crr^iC'-ses  iz.  ^:<lzz.  ( Hofmaaa*.)    OfsW 

bj  fa.tber  k^ilzuoa  of  corrvtnve  iaVJsftSe  ^^  thi*  &I.xkbo2:c  liaaiii  filtctcd 
fran  tbe  ^t  j;  thU  li<^a:*i  wbeo  K-i:<d  vitb  il^vb^-^I.  v:«KlcJ  an  onuue* 
Tellov  re*:«ioe,  sail  a  dark  reilov  £I:nt#  fn>ni  vb:di  a'ouxtaxe  of  «eku^ 
kM  and  onn^jcUoT  ciTnals  vai  depoutad  on  cooUng'. 


ANILINE. 


261 


12  C  720 

N  «. - „  UO 
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C»NH',3HgCI  ....  499-2    .. 
May  be  regarded  ai  C»NH'HgCl,2HgCl. 


lCO-00 


AVith  Urrhhtide  of  fjold^  aniline  forms  a  re(l-T>rown,  ami  liydrocliloraio 
of  aniline  a  yellow  preciptUite,  the  colour  of  which  quickly  cbangca  to 
dingy  red-brown.     (Hofmaiin.) 


Chloroplaii note  of  Aniline. — ^  Aniline  diasoUed  in  a  large  qwanfity  of 
Lydrochloric  acid  quickly  solidifies  with  iicjneous  bichloride  of  phitiuuui, 
into  an  orauge-yellow  crystalline  pulp:  if  iho  solution  of  hyilrochlorato 
of  aniline  waa  previously  mixed  with  an  equal  volume  of  alcohol,  slender 
needles  are  more  slowly  formed  on  addiiiun  of  tlio  platinum-solutioD. 
If  the  aniline  in  the  mixture  predominates  over  the  hydrochloric  acid,  it 
turns  brown,  in  consequence  of  the  formation  of  decoinposiliou-products. 
The  crystals  are  washed  with  a  cold  mixture  of  other  and  alcohol,  and 
dried.  Tbey  dissolve  sparingly  in  a  mixture  of  ether  and  alcohol,  but  not 
in  pure  other.  (Hofmann.)  The  browaish-ycllow  precipitate  sparingly 
soluble  in  water  and  alcohol,  which  Zinin  obtained  by  abiding  pure  aniline 
to  solution  of  platinum  appears  from  analysis,  after  careful  washing  with 
ether  and  alcohol,  and  drying  at  lOO"",  to  be  identical  with  this  compound. 


At  100*. 

12  C  72-0 

N UO 

8  H 8  0 

Pi 99-0 

3  CI 106-2 

C"NH»Cl,PtCl'    .  .  299-2 
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21-07  24-15 

4-68 

2-70  2-67 

3306  32-89 

35-49  34-82 

100-00  100*00 


Zinio. 


32- 13 


With  chloride  of  palladium^  aniline  forme  a  precipitate  of  a  fino 
orange-yellow  colour.    (Hofmann.) 

Sitlphocyanate  of  Aniline. — Aqueous  hydrosulphocyanlc  acid  salurated 
with  aniline  deposits  on  evaporation,  red  oily  drops  which  gradually 
solidify  in  the  crystalline  form.  The  crystalline  mass  melts  when  j^ently 
heated;  then  gives  olF  sulphuretted  hydrogen  and  sulphide  of  ammonium, 
■with  violent  ebullition;  and  when  more  strongly  heated,  yields  an  oily 
distillate  of  sulphide  of  carbon  and  sulphide  of  ammonium  together  with 
sulphocarbanilide,  and  leaves  a  palo  resinous  residue  : 


2(C"NH',C:3KHS=)    =    g^N^H'^ffl    +    C?N'H*S«. 

ituljihucarbunilide.    aulphocyartidg 
of  QoiniQniuro. 


But  the  latter  is  further  rceolvcd  at  tho  given  tcmpcra.tuni  \uVo  fe^^\^a 


J 


^62 


BENZENE :  AZO-NUCLEUS  C"NU». 


of  carbon,  salpliide  of  ammoDium,  and  a  residne  of  mellune,  to  vrhlcb 
however  an  aDiliDCHX>inpouDd  adheres.     (UofmanQ.) : 

2C"Na7  +  C^'US*  -  C*N=HKS«  +  NH».     CLaorcnt  &  Gerlurdt.) 

AceUsU  o/AniUne.  —  Dooa  not  crystallise;  may  be  distilled  over  with 
water.    (Ronge.) 


OxalaU  of  Aniline.  ^^  Bihade.  —  The  alcoholic  solutions  of  aniline 
and  oxalic  acid,  deposit  wben  mixed,  a  white  powder,  which,  after 
washing  with  alcohol,  crystallises  from  hot  water  in  long  Dcedlea. 
(Fritxsche.)  The  crystalline  pulp  obtained  on  niixini^  aoilino  with  alco- 
holic oxalic  acid,  ciT'^tallises  on  cooling  from  solution  in  the  smalls 
possible  qoantity  of  boiling  water,  in  oblique  rhombic  prismi  united  in 
Btellatc  groups,  whose  volution  reddens  litmus.  (Hufmann.)  From  water 
the  salt  crystallises  in  broad  lamins;  from  alcohol,  in  needles  united  in 
stellate  gronpe.  The  precipitate  formed  in  aniline  by  excess  of  oxalic 
acid,  after  being  washed  with  water  and  several  times  reorystallised,  is 
likewise  a  needle-shaped  bibasio  salt  containing  61  01  p.  o.  C.  (Hofniann.) 
Aft  100°,  the  crystals  give  off  aniline  slowly  but  continuously,  and  asaumo 
a  yellow  colour.  The  aqueous  eolutiuri  quickly  becomes  coluured  on 
exposure  to  the  air.  and  de[»oaits  a  brown-red  powder.  (Hofmann.)  The 
crystals  when  heated,  give  off*  aniline  and  water,  and  then  sublime  in 
the  form  of  an  acid  salt.  They  decompose  at  a  temperature  somewhat 
above  lOO"",  fusing,  boiling,  and  tdving  off  aniline  and  carbonic  acid, 
with  whichj  between  160°  and  ISO"",  there  is  likewise  associated  carbonic 
oxide  (and,  according  to  Hofmann,  a  trace  of  anilocyanic  acid).  At 
this  temperature,  there  remains  a  clear  rod  liqnid,  which,  on  cooling,  soli* 
difies  into  a  buttery  mixtnre  of  ox&nilide  and  formanilide : 


■ltd 


oxuiUide. 

2C"NU?,C*IP0I«  *  C'«NH?0»  +  C^NH^  +  2CO»  +  JHO.     (GerhsnJt) 
fonnuilidc 


^  Perfectly  pore  oxalate  of  aniline  may  be  heated  in  the  oil-bath 
to  temperatures  between  leO"^  and  ISO'',  without  fusing,  and  without 
production  of  formanilide,  the  residue,  which  is  perfectly  white  and  cry*- 
tallino  consisting  wholly  of  oxanilide.  But  oxaluto  of  aniline  in  a  Ifsi 
pnre  state,  melts  and  yields  fonnanilide  as  well  as  oxanilide  (Piria, 
fltiovo  (Smenta,  2,  305;  fnttit.  1856,  324).  %,  —  The  oryatals  are 
easily  soluble  in  water,  alc-ohul  and  ether  than  other  aniline-sal 
(Range);  they  dissolve  reailily  in  water,  sparingly  in  absolate  alool 
not  at  all  in  ether.  (Hofmann.) 
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W.  IffcUUaU  ofAnitiue.  C»XH\C*H'OV  —  Wlicn  aquediis  aniliue  is 
shaken  up  with  a  solution  of  niellitic  acid,  a  turbid  Itqiud  is  obtaiucd 
which  gradually  deposits  acaly  lamins  resembling  those  of  benzoic  acid. 
Tho  or^'Stals  dis«)oIve  rcaility  in  water;  alcohol  also  dissoWeti  them  whon 
hot,  but  thfl  solntion  dcM?8  not  yield  crystali*.  They  do  not  undet>,'0  any 
alteration  at  100^  but  at  105  ,  they  turn  yclluvr  and  gire  off  auiliue. 
(Karmrodt,  Ann,  PfMrm,  81,  172.)  f* 


BxUp'atf  of  Aniline.  - 
water.    (Unvetdorben.) 

Sueeirwte  of  Aniline. 
rose  colour.    (iSerbardt.) 


Oily  liquid,  easy  to  diatil,  sparingly  soluble  in 


Thin,  oblique  rectangular  priBtns,  of  a  pnle 


Tartrate  of  Aniline,  — The  aqueous  acid  solidifies  with  aniliao. 
Wilt  crystalHsei)  from  hot  water  in  needlos.    (Hofniann.) 


The 


^  Sulphobejizolftie  of  Aniline  C"H»(C"NH*'),S*0«.  —  ^«';»A<'pA«iy/fl/*  */ 
^ni/iM.  — Obtained  by  dropping:  aniline  into  a  hot  solution  of  sulphoben- 
zolic  acid.  (p.  155.)  Crystallises  in  long  silky  ne<*dle«  arranged  in 
stellate  groups,  and  j^enerally  exhibiting  a  reddish  tint.  They  melt  at 
201^  ana  the  fused  salt  stijidifies  in  a  stellate  crystalline  mass;  it 
snblimes  below  the  melting  piMUt  in  colourless  crystals.  Dissolves  readily 
in  water  and  alcohol,  !iparin>;ly  in  ether.  (Gericke,  Ann.  rhamu 
C,  217.)  % 

Picrate.  of  Aniline.  —  The  lemon-yellow  precipitate  which  an  excess 
of  alcoholic  picric  aciil  forms  with  aniline,  dissolves  in  boiling  alcohol, 
and  cryf.taUi»es  on  coolinjEj.     (Hofniann.) 

Aniline  mixes  in  all  proportions  with  wood-spirit,  alcohol,  ether, 
ahithyde  and  ncetoite.  (Hofmann.)  Ether  abstracts  it  from  its  aqueous 
solution.     (Runge.) 

Anilino  mixes  in  all  proportions  with  oils  both  fixed  and  volatile;  it 
dissolves  common  camphor  and  eolophonium,  bat  nut  copal  or  caoutchouc 
U  ooajfoUtefl  white  of  egg.  (Hofmann.) 


Picoline. 
C"NH'  =  C"AdH',H'.  I 

UxvERDORBEif.    Poffff.  8,  259  and  480;   11,59. 

A.NDEIISON.    A".  Ed.  Phil.  J.  41,  I4eantl291;  also  Ann.  Pharm.  CO,  80; 

also  J.  pr.  Cliem.  40;  481.  —  Phil.  Mttg.  J.  [3],  33,  165;  also  J.  pr. 

Chem.  45,  166.  —  Furthor  :    £d.  Phil.  Tram.  21,  Pt.  I.  219;  P/iiL 

Mag,  J.  [4],  9,  214 ;    Ann,  Pfiarm.  94,  358. 

Odorint.  —  The  base  Odorine,  disoorered  in  1826  by  Unvcrdorbt"  in  bonc-oil, — 
together  with  tbret;  other  leia  voUtile  nlkaloidfl,  reserved  (or  more  precise  invutigution, 
■nd  Moied  from  Ohum  animnle,  AnimtRe,  Olanine,  ind  Ammotine, — wm  obtained  ia 
gnaUr  parity  and  more  exutly  inveatigated  by  Andenon  in  IB  16,  u  Pic9liM. 


l^ormation,     1.  In  the  dry  distillation  of  bones,  and  in  smaller  <\uw!l- 
Uty,  In   that  of  conl   [also,   of  certain   varietvca   ol   \>\\.>\vixv&wi?i  ^t\«i 


V'TT-v-rt,  Tx   riiT"  tuVtct    laaiaei  amm  Wt  oil  m  Ai 

<cr:ir<ff£  }j  x-'xis    ft  i^i^nse    it  puoeo.  jnetis  Vccwea  71"  aad  109^*  > 
^bcZIase  sitususzaz  riz.f-l^  :c  ivciuii-.  am  aiafwu  13^  aadl  137*  pi»* 

ca**ii  rse   :3>?   ir«t  iZ'i.  jibC  t>*c^i:il£.  7ict:iLze  2»  ebcxiaed  ia  m  idUe  « 

i  Tze  ul  wi.  Ti  riL««s  :Tir  =1  tie  rwci:a»7n  o£  eoal-Ur  is  Aakn 
«p  vitK  foTfcir*:  i<ri*£.  z:  •iii«:L'r«  cos  t&e  buc»  and  reBOTe  sk 
Bapli:h^ii  u£4  iofi  -::'.  t!:^:^  rxr:.;  :?<:vii  oa  exposure  to  th%  air;  the 
•alphBricana  li-^T- :  zfiTTiliitf-i  ▼:*:£  :=.<  iiaru«  lOinioaiA  obtmiaedl^ 
Ttctifjin^  the  w»:err  ijss:l.a:<  .:f  kcI  sit.  acd  t2i5:ill«d,  whercBpon  then 
pa-^res  oTer  witK  the  £»:  f«:r:kci  •::'  vater.  a  dork  brown,  tKiesisli,  oily 
mixtore,  sinkin?  ic  vst^r.  kAriaz  as  odeo^iTe  pnngent  oduar,  un 
eoDsUtD^  of  picolic-?.  aiLiIi::e.  pyrrbc-I.  1«dcoI  and  a  thick  heavy  nenlni 
oil;  thid  oilr  mixtcre.  toother  v;th  the  supernatant  watery  aistillatc; 
carefully  recti6e*I,  till  onlr  one-foarth  (containing  the  heary  oeatnl 
oil)  rcmaiD-s;  the  ilfftiilate.  consisting  of  aqceons  picoline  anQ  a  ^oprr* 
nntnnt  oil,  etron;zIy  >-t:jer9atnrateJ  with  dilute  eolphuric  acid,  wherebj 

nlour  is  considerably  aitcre*];  tbe  acid  mixtore,  which  gives  off  all  the 

ol  in   tlic  Bt.-tto  of  aqneons  solution,  distilletl;  tho  residue  in  tho 

inpcrsatnratod  with  potash,  and  tbe  distillation  continued,  whercbr 

re  obtaiDe<I,  partly   dissolved  in  water,  partly  floating  on  tki 


surface  in  the  form  of  an  oil;  tho  eaUro  distillato  Icfl  at  rest  in  contict 
•willi  fragmcuts  of  caustic  potash,  by  the  cratlual  solution  of  wUJcb,  tlio 
picoliue  loses  its  solubility  in  water,  and  is  thrown  up  to  the  burfoco  in 
the  form  of  a  pale  yellow  oil  containing  from  30  to  -10  per  cent,  of  water; 
this  oily  layer  removed  with  tlio  pipette,  and  repeatedly  treated  wlLJi 
solid  potash,  which  mast  be  renewed  a.s  often  as  it  j^'cts  wet;  tho  oil  tlius 
dehydrated,  consisting  of  picolinc  and  aniline,  distilled,  the  receiver  bein^ 
changed  as  soon  as  a  drop  of  tbo  distillntc  turns  blue  when  mixed  with 
aqueous  chloride  of  lime  (and  therefore  cantaint;  aniline);  and  the  dls'tit- 
lation  still  continncdf  whoreUy  a  luixturc  is  obtained  consistiuj^  of  picolino 
and  ft  cuntinfially  increasing;  quantity  of  aniline.  Tho  first  portion  of 
picoliue  which  pusses  over,  is  free  from  aniline,  and  after  beln^  tlehy- 
drated  with  soKd  potish,  and  brought  by  fractional  distillation  to  tho 
boiling  point  \'33'3'^f  is  pure.     (Anderson.) 

3.  Pffpanition  of  Odorhif,  Aniviine  tind  AmmoUne. — Bono-oil  is  froc<l 
from  the  whole  of  the  watery  liquid,  and  mixed  with  dilute  sulphurio 
acid  OS  lon^  as  eiforvescence  ensues;  at  least  an  equal  quantity  then  aJ'Ied, 
in  order  to  convert  all  the  sulphates  into  acid  salts;  the  liquid  diluted 
with  water  amounting  to  half  tho  oil;  decanted  after  being  stirred;  shaken, 
and  sot  aside  for  i^Rvera!  hours;  then  strained  through  linen,  and  builcd 
for  three  hours  in  a  porcelain  basin  with  water  renewed  us  it  evaporates 
• — whereupon  it  assumes  a  dark-brown  colour  and  deposits  resin  in  cnnse- 

J[nence  of  oxidation  of  the  cnipyreumatic  oil;  the  liquid  separated  thero- 
rom  mixed  with  ^^  pt.  of  nitric  acid;  evaporated  to  i;  then  brought 
back  to  its  former  capacity  by  addition  of  water;  satunifed  in  a  glass 
retort  with  carbonate  of  soda,  till  it  scarcely  reddens  litmus;  and  dij^tillcd 
in  a  glass  retort,  as  long  as  tbo  liquid  which  passes  over  smells  of  odoriuo 
and  auiminc,  which  bases  pass  over  perfectly  free  from  aniinnnia. — 
a.  1\\&  distiUaU  is  mixed  with  a  quantity  of  sulphuric  acid  suiKi^icut  to 
remove  its  odour,  then  with  another  equal  quantity,  in  order  to  form  acid 
8al(«;  evaporated  in  the  water-bath  till  it  becomes  thickish;  poured 
gradually,  so  that  tho  heat  may  not  become  too  great,  into  a  retort 
containing  excess  of  quicklime;  nnd  distilled,  whereupon  anliydrous 
odorinc  and  aniniine  pass  over.  This  mixture  shaken  up  with  3  pis.  of 
water,  yields,  with  separation  of  a  large  quantity  of  pure  aniniine.  a 
solution  containing  all  the  odorinc  and  a  little  animinc.  By  addimj;  to 
this  liquid,  a  boiling  aqueous  sidiition  of  corrosive  sublimate  in  cxccs-',  a 
compound  of  chloride  of  mercury  with  animine  separates,  oven  wliilcthe 
liquid  is  hot,  as  an  oil  which  solidiiies  on  cooliug,  whcrens  tho  ccini[K>und 
of  chloride  of  mercury  with  odorine  remains  dissolved  while  the  liquid  is 
hot,  and  crystallises  on  cooling,  On  collecting  each  of  thci^e  dou'di<  &alts 
separately,  and  distilling  with  potash,  animine  is  obtaine»l  from  the  ono 
and  odorine  from  tlic  other.  —  6.  Tho  ^4r«(</ 777«(//7i(»y  in  the  retort  is 
filtered  from  the  resin,  mixed  while  constantly  Itoiling  with  cirbonato  of 
soda  as  long  as  ammonia  escapes,  and  evaporated  with  excess  of  carbonate 
of  soda;  and  the  brown  oil  which  then  separates,  and  is  a  compound  of 
ammoline  and  fuscino,  is  washed  with  water  and  distilled,  whereupon  tho 
amraoline  passes  over:  if  not  quito  colourless,  it  must  be  purilied  by 
redistillation.  It  then  still  contains,  bettides  traces  of  hydrocyanic  acid, 
ammonia,  odorine  and  alanine,  an  oil  having  a  spirituous,  radish-liko 
odonr,  soluble  in  2(»  pts.  of  hot  water,  and  easily  volatilised  therewith, 
BO  that  all  these  bodies  may  he  easily  removed  from  tbo  amnwlin^  by 
boiling  with  water,     ^Unverdorben.) 
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DecompontioTis.  Picoline  does  not  torn  brown  or  undergo  any  change 
in  vesflcla  containing  air.  —  1.  Picoline  absorbs  chlorine  gas  in  Considerable 
quantity,  deposits  colourlcsa  crygtaU  of  bydrochlorate  of  odorine,  then 
ftsauines  a  dark  brown  colour,  and  Is  converted  into  a  rcsiu;  and  this,  when 
BU8pende<l  in  water  and  further  treated  with  chlorine,  yields  by  distilla- 
tion, first  a  crystalline  subatance  which  passes  over  with  the  water,  an<l 
then  another  after  the  water  has  gone  oyer.  (Anderson.) — Chlorine  gas 
passed  in  excess  over  picoline,  produces  thick  fumes  and  a  dense  yeljovr 
)iqnid,  from  which  water  (taking  up  |  of  the  picoline  in  the  form  of 
hydrochlorate  of  picoline,  no  longer  decomposibleby  ohlnrine)  precipitates 
ft  yellow  body,  from  which  potash  extracts  a  brownish  yellow  powder, 
tearing  a  resin  which  dissolres  only  in  oil  of  vitriol  or  in  picoline. 
(UnverdorbcD.)  —  2.  [ivnmine  in  excess  immediately  forms  with  picoline 
a  copious  reddish  precipitate,  which,  if  left  over  night,  collects  into  a 
non-basic  oil  insoluble  in  water,  but  readily  soluble  in  alcohol  and  ether. 
{Anderson.)  —  With  i'yfitif  and  water,  picoline  forms  hydriodate  of 
picoline,  a  brown  powder  soluble  in  potash,  and  an  extractive  matter 
soluble  in  alcohol  and  ether,  but  insojublo  in  water,  (rnvordorbcn.)  — 
3.  Picoline  dissolves  in  ititric  acUl  without  any  blue  coloration,  but 
the  mixture,  when  heated,  slowly  gives  otf  nitrous  vapours,  and,  if  evapo- 
rated after  long  digestion,  yields  rhombic  tables  [of  nitrate  of  picoline  1], 
but  no  picric  acid.  (Anderson.)  —  With  aqueous  chromic  acid,  it  exhibits 
no  change  of  colour,  oven  on  boiling,  but  merely  yields  a  small  quantity 
of  yellow  powder.     (Anderson.) 


Combinations.  Picoline  mixes  in  all  proportions  with  water,  bat  is 
separated  therefrom  on  saturating  ttic  liquid  with  potash  and  with  many 
alkaline  salts.  (Anderson.)  Miftclblo  with  water  in  all  proportions. 
(Unverdorben.) 

Picoline  precipitates  the  Kydrochlorates  of  uranio,  stannic  and  ferric 
oxide,  but  is  separated  from  its  salts  by  all  basic  metallic  oxidc6. 
(Unverdorben.)  Picoline- gaits  are  mostly  crystallisable,  but  do  not  crys- 
tallise 60  easily  or  so  finely  as  the  aniline-salts;  the  best  crystaU  are 
obtained  by  evaporating  the  aqueous  solutions  over  the  water-bath, 
wlicrcas,  on  mixing  an  ethereal  solution  of  picoline  with  an  acid,  nothing 
but  a  semi-fluid  mass  is  precipitated,  on  account  of  the  sraallness  of  the 
quantity  of  water  present.  The  solutions  of  picoline-salta  decompose 
much  less  quickly  on  exposure  to  the  air  than  the  aniline-sal tsi,  assuming 
not  a  rose-red,  but  a  brown  colour.  (Anderson.)  The  salt«  are  thick, 
on  cryst  alii  sable  liquids;  they  are  inodorous,  but  taste  like  picoline^ 
because  that  substance  is  »ct  free  by  the  alkali  of  the  Faliva.  Those 
picoline-salts  which  contain  a  volatile  acid  evaporate  without  decomposi- 
tionj  those  which  contain  the  more  fixed  acids,  give  off  a  large  quantity 
of  picoline  when  their  aqueous  solutions  are  boiled,  and  leave  syrupy 
acia  salts  which  remain  undcconipoiicd  till  thoy  are  heated  considerably 
above  100^,  and  then  either  give  off  their  picoline  undecoraposed,  or 
retain  it  miieil  with  fuscine,  (Unverdorben.)  —  Picoline-satts  are  very 
soluble  in  water,  and  some  of  them  are  deliquescent  (Anderson.)  The 
•alts,  oven  the  tartrate,  dissolve  in  all  proportions  in  absolute  alcohol. 
(Unverdorben.) 

The  couipuunds  of  picoline  witb  carbonic  and  horaeic  add  are  quickly 
decomposed  by  boiling  with  water;  those  with  phosphoric  add  uro  «i\i- 
vortcd  by  boiling  into  acid  salt*.     (Unverdorben.) 
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Sulphite  of  Picol'tne,  —  Picoline  absorbs  sulphurous  acid  gaa,  with 
fitroug  fuming  and  coneitlcrablc   rise  of  temperature,  and   forms  an  oil 
which  readily  distils    without  ilecomposition,    dissolves  in   water  in  a 
proportions,  and  U  conrcrtcd  into  sulpbato  of  plcoUnc  on  exposure  to 
air.  (Unverdorbon.) 


all 


Sulphate  of  Picoline.  —  Biacid,  —  When  the  colourloea  mixture  of 
sulphuric  ncid  with  excosa  of  pioolino  is  evaporated  over  the  water-batb, 
A  lari;e  quantity  of  picolino  cscupes.  and  there  remains  a  thick  oil,  which, 
on  cuolin<;,  eolidifica  in  a  mti^s  of  transpiirent  colourless  plat<;&  This 
mnsR,  when  exposed  to  the  air,  uuickly  deliquesces  Into  a  transparent 
coldurles*  oil;  it  ilisaolves  rtwlily  m  alcohol,  but  does  not  crystallise  from 
hot  nlcohol  on  cooling:,  and  is  insoluble  in  ether.  (Anderson.)  Anhydrous 
picoline  mixes  with  oil  uf  vitriol,  the  temperature  of  the  uiixturo  risiax 
to  elullitioD,  and  forms  a  colourless  oil  which  is  insoluble  in  exooss  of 
picoline,  and  wheu  boiled  with  water  gives  off  picoline  and  is  converted 
into  an  acid  salt.  (Uuverdorben.) 


Ctytlatt. 

Anderson. 
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ffyiiAodate  of  Picoline.  —  Picoline  forms  with  iodine  and  water,  in 
addition  to  other  products  (p.  267),  a  liquid  which  dissolves  readilv  in 
water,  alcohol  and  ether;  is  coloured  brown  from  excess  of  iodine;  and 
when  cvapurutod  with  water,  gives  off  picoline  and  faydriodate  of 
picoline,  and  is  converted  into  an  acid  salt.  (Unverdorben.) 

Hifdrochloraie  of  Picoline.  —  The  neutral  mixture  evaporated  to  a 
pynip  over  the  water-bath,  solidifies  onconling,  inamaj>8  of  prisms,  which 
when  gently  heated,  sublime  in  transparent  crystals  doliquescinp  quirkly 
on  exposure  to  the  air.  (Anderson.)  Dry  hydrochlomtc  of  picoline 
obtained  by  distillinp  its  compound  with  chloride  of  copper,  solidifies  on 
coolinp^,  in  a  very  delique5ccnt,  tallowy  mass,  having  hut  little  odour. 
By  saturating  picoline  with  hydrochloric  acid  jpa^,  which  proeen  \t 
attended  with  rise  of  temperature  and  production  of  fumes,  a  ooIoorlcM 
f)il  is  obtained,  which  rolatiliaes  with  the  w.itery  vapour,  and  doC4  nol 
solidify  oven  at  —  25^ 

Nitrate  of  Picoline.  —  Dilute  nitric  ncM  ovnporaiod  to  dryness  »t  a 
^ntle  heat  with  picoline,  loaves  a  while  crystalline  man  which,  at  a 
strnnger  heat,  sublimes  in  white  feathery  crysiala.  (Anderson.)  —  Nitrate 
of  picoline  when  distilled,  passes  over,  for  the  most  part  nudecompowd, 
topi'thcr  with  nitrate  of  picoline  and  a  small  quantity  of  etherval  oil, 
and,  when  the  distillation  i*  interruptt^il,  leaves  an  oxtractive  substance, 
and  a  resin  soluble  in  |>otash,  together  with  nn<tocomposod  nitnte  of 
piodine. 

Picolino  forma  double  salts  with  terchtorid^  ofantimany  and  hichloridt 
q/  iitu  (Anderson.) 


t»rCOLlNE. 

Sulphate  of  Copptr  wif/t  PicoHnf.  —  Snipbate  of  capper  dissolves  in 
anhydrous  picoline,  with  separation  of  biwic  sulphate  of  copper,  and 
forma  a  dark  hiae  Jiqnid,  which,  wheu  exposed  to  the  air,  first  gives  off 
a  portion  of  its  picidiuo  and  dries  up  to  a  jfreeu  mass,  then  praduiilly 
loses  the  whole  of  the  picoLino,  and  ie  convorted  into  neutral  sulpliate  uf 
copper.  From  an  aqueous  Bolution  of  sulphate  of  copper  also,  plcoliuo 
throws  down  only  a  portion  of  the  copper  in  the  form  of  a  basic  salt.  — 
PicolinCj  whether  unhydrous  or  dissolved  in  water,  ha3  no  action  upon 
oxide  or  carbonate  of  copper,  (Unverdorbon.) 

Chloride  of  Copper  icith  Picoline,  —  A  solution  of  protochloride  of 
copper  is  precipitated  by  excess  of  anhydrous  picoline,  and  the  brown 
crystalline  precipitate  recrystalliaed  from  boiling  absolute  alcohol,  wliereby 
it  is  obtained  in  ycllo^vish  browu  four-sided  tables.  —  They  melt  above 
100°,  being  first  converted,  with  partial  evolution  of  anhydrous  picoliuo, 
into  a  brownish  yellow  transparent  liquid,  which  solidifies  to  a  black 
▼iscid  tar  on  cooling,  and  bein^  finally  resolved,  with  ducoinpoeitlou  of 
the  still  remaining  picoline,  into  hydrochlorate  of  picolitie,  to^rotUer  with 
a  small  quantity  of  gas  and  Jiehloride  of  copper.  With  potash,  ihey 
give  ofl*  perfectly  pure  picoline  freo  from  neutral  oil.  In  contact  with 
water  or  aquctms  alcohol,  they  are  resolved  into  picoline,  hydrochlorate 
of  piculine,  and  basic  hydrochlorate  of  cnpric  oxido.  Thoy  dissolve  in 
300  pta.  of  cold  and  100  \>U.  of  boiling  absolute  alcohol.    (  Unverdorben.) 

Protocldoride  cf  Copptr  dissolves  in  anhydrous  piadinc,  foniiiu^  a 
beautiful  blue  solution;  a  concentrated  aqueous  solution  also  forms  with 
it  a  clear  blue  mixture.  (Unverdorben.) 

Chloroeupraie  of  PicoUne.  —  A  solution  of  protoohlorido  of  copper  in 
a  Binall  quantity  of  absolute  alcohol,  mixed  with  liydrochlorate  of  picoline 
(the  picoline  must  bo  prepared  from  its  compound  witUcbloriJo  of  copper 
by  the  action  of  iiotash)^  anil  then  with  ether,  amounting  to  \  of  the 
mixture,  yields  yellowish  crystalline  lamina;,  which  must  be  washed  with 
a  mixture  of  equal  parts  of  alcohul  and  ether.  The  laminre  melt  when 
heated,  giving  oif  small  quantities  of  water  and  picoline,  and  form  a 
brownish  yellow  liquid,  which  on  cooling  solidifies  in  a  yellow  mass,  but 
when  further  heated,  yields  hydrochlorate  of  picolino  (which  solidifies  in 
a  tallowy  mass),  and  leavofc  dichloride  of  copper  mixed  with  a  small 
quantity  of  charcoal.  They  turn  bluo  in  the  air,  and  give  ofii*  picoline. 
They  dissolve  very  readily  in  water,  in  G  pts.  of  cold,  and  iu  a  much 
smaller  quantity  of  hot  absolute  alcohol.  (Unverdorben.)  —  When 
aqueous  protochlorido  of  copper  is  evaporated  with  hydrochlorate  of 
picoline,  large  rhombohcdral  crystals  arc  obtained.  (Anderson.) 

Chloride  of  Mercury  with  Picoline.  —  Picoline  immediately  forms  a 
enrdy  precipitate  witb  a  concentrated  solution  of  corrusive  sublimate, 
and  separ.ites  silvery  radiating  needles  after  a  while  from  a  dilute  solu- 
tion. Tho^e  needles  give  off  picoline  when  driod  by  heat;  also  when 
boiled  with  water,  a  white  powder  being  at  the  saine  time  precipitated* 
They  dissolve  sparingly  in  cold,  more  readily  in  hot  water,  easily  in 
dilute  hydrochloric  acid,  forming  a  peculiar  compound  [doubtless  the 
following],  and  in  hot  alcohol,  crystallising  therefrom  in  needles  and 
feathers.  (Anderson.)  —  Picolino  added  to  aqueous  corrosive  sublimate 
throws  down  a  white  crystalline  powder,  which  emelU  of  piooUn<s,  d^ar*-. 


270 


BENZENE  :  AZO-NUCLBUS  C»N1I<. 


Bolves  in  10  pts.  of  boiling  water,  and  also  in  warm  a]oohol  mad  etkff. 

re^Etallising  out  for  tlio  most  part  on  cooling;  when  hcate<I  alone,  itjprf* 
on,   first  picoline,  then  corrosivo  sublimute,  and  its  aqueous  solution  «bn 
boilcil,  givc3   off  picoline,  and   ia  converted  intu   solution    of  corrocin 
inbliniate;  when  heatett  with  potash,  it  is   resolred    into  picoline  ^AliH 
escapes,  mercuric  oxide  which  is  precipitated,  and  chloride  of  potB^^^| 
(Uoverdorben.) 
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CfiloromircuraU  of  PicoHnf.  —  TVposited  a6  a  transparent  coIooriM 
oil  permanent  in  the  air,  when  an  aqueous  solution  of  corrosive  suUi^^H 
is  l*)iled  down  with  hydrochloratc  of  picoline.    (L'uverdorbeu.) 

Picoline  does  not  precipitate  nitrate  of  silver.  (Anderson.) 

OhUiride  of  Gold  with  Picoline.  — Picoline  added  to  aqueous  tflreU*- 
ride  of  gold  throws  down  a  lemon-veltow  powder,  which  di«eoIves  ia  i 
large  quantity  of  boiling  wator^  and  cryatallieea  therefrom  in  daliaii 
ycltnw  needles.  —  The  yellow  powder  melts  below  100%  forming  a  efatf 
yellow  glass,  and  when  more  strongly  heated,  gives  olT  hydrocblonl*  if 
picoline,  leaving  gold  together  with  a  few  other  products  of  deooapoa* 
tlon;  it  is  slowly  deconipoued  by  boiling  nitric  acid;  quickly  by  a^juMB 
potash,  yielding  obloridc  of  potassium,  free  picoline,  and  a  prvcipiute  of 
niiric  oxide;  it  is  nearly  insoluble  in  cold  water,  sparingly  soliiUe  b 
boiling  water,  and  precipitates  as  a  granular  powder  on  cooii^ 
(Uuvcrdorben.) 

Chloro(Wivt4  of  Pic^linf.  —  Prccipitiite«l  on  mixing  a  volution  of  f«U 
with    hyilrochlorato  of  picoline,   in  delicate  yellow,    inodorous  cf' 
which  redden  litn»us.     These  crystals,  when  heated  aluno.  melt,  p 
clitorine  and  hydroehtorate  of  picoline,  and  leave  gold.   Witb  tbe  »*^_... 
qaantity   of  potash,  they  immediately  give  out  the  odour  of  picolise 
They  dissolve  in  20  ptcf.  of  boiling  water,  and  in  hot  aqueon«  salpfasni; 
hydrocbloric  or  nitric  acid,  crystallising  out  again  for  tbe  inoail  part  m 
cooling.     They  dissolve  in  alcohol  more  readily  than  in^  ether.    (Uaw- 
dorbon.) 

ChUride  of  Platinum  with  Picoline. —  Reaembles  tbe  compo* 
chloride  of  gold  with  picoline;  from  a  boiling  aqueous  solution  it  ia 
pitated  as  a  powder  on  cooling.    (Unverdorben.) 

Cklorophtiinatf  of  Picoline. —  A  concentrated  mixturo   *■'  '  '  " "  nJi 
of   platinum  auil  hydroclilonito  of    picoline  yields  immedi  i  li 

dilntc  mixture  after  24  hours,  orange-yellow  needles,  which    '  iff 

lied  from  excess  of  picoline  by  recryHt.'iIliaation  from   a  b^i:  :  J 

bichloride  uf  platinum  containing  hydrnchlorio  iK'id,  and  wiuliii^  eit^ 
"teohol  and  other.  —  Orangeyellow  slettder  needles,  which    di^MlTt  ia 


PICOUNB. 

almul  4  pU.  of  boiling  waler,  and  readilj^  also  in  alcohol.  (AnderBon.)  — 
Yellow  crystals  soluble  in  4  pU.  of  water.  (UuverJorbcii.) 

Andcnon .     Werthelm 
Ziritdat  100*.  (Jromyipn-me). 

12  C  „....,..„ 72-0    .,..  ?4-p^  2<'0»     ....    2i-3» 

N ,-j:-.:..     UO    ....  4-flQ 

B  H 8*0    „ .  8-68  3'05    .-.      2-94 

Pi 990     ....  3309  .......     82-5S    ....    32*65 

3  a 'loe^     ...  35-49 

C«NH*CI.Prt:i«    299-2     ....  tOO  00 

f.  rialinopicolinf.  C"NHTt=C»NH'Pt*.  — Chloroplatinateof  pico- 
line  t«  decomposed  hy  boiling  in  the  Kime  manner  &»  chloroplatinate  of 
pyridine  (x,  407),  but  more  slowly,  tbo  decomposition  not  being  complete 
till  aftnr  8  or  10  days;  the  additfon  of  a  small  tjuantity  of  picoline,  how- 
ever, accelerates  the  action,  causing  it  to  be  completed  in  a  few  hours. 
The  pro<luct  is  the  biAydrochloraU  of  pitoline  i 

C'=NH«a.FtCl*  =  C'*NH»Pl,2!ICl  +  IICI. 

This  salt  is  insolnble  in  water.  It  unites  with  cbloroplatinAte  of  picoltne^ 
forming  the  compound  C"NH'Pt,2HCl  +  C'»NH»C1,  PtCI'.  which  cr^s- 
talli>«cs  in  granuloR,  but  is  much  less  soluble  than  the  oorrosponding 
pyridine  compound.  (Anderson,  Ann.  Fharm.  96,  203.)     IT. 

Ficoline  dissolres  readily  in  wood-spirit  (Anderson),  alcohol  and  elher 
(Unrerdorbeo.] 

Aceiate  qf  PiaUtM.  —  May  b^  distilled  with  water,  (Unverdorben.) 

.  Cupro-Aceiate  of  PiooltM.  —  The  clear  blue  solution  of  cnpric  acetate 
hi  not  too  largo  a  qnantity  of  aqueous  picoline,  deposits,  when  exposed 
to  the  air^  a  basic  salt  in  gra.$b -green- crystal s,  which  smell  faintly  of 
picoline,  do  not  give  utf  that  base  on  exposure  tu  the  air,  dissolve  readily 
ID  water  and  alcohol,  but  aro  iutiolublu  in  etherj  their  aqueous  solution 
when  distiileil,  gives  off,  (irst  picoHne  and  then  aceuie  of  picoline, 
leaving  acetate  of  copper  with  excess  of  oxide. —  If  the  picolino  is  in 
excesi  in  the  blue  solution,  water  and  acetate  of  picolino  volatiliso,  and 
rectangular  prisms  are  formed  which  do  not  redden  litmus,  effloresce 
slowly  in  the  air,  dic»olvc  readily  in  water  and  alcohol,  but  not  in  ether, 
and  when  boiled  with  water,  decompose  in  the  aamo  mauner  ^  the  greoa 
crystals.  (Unverdorben.) 

Oxalate;  of  PicoUne. — Aqueous  oxalic  acid  mixed  with  excess  of 
piooline  and  evaporated  over  lime,  forma  tufts  of  needles,  and  finally 
solidifies  in  a  dense  crystalline  mass,  which  dissolves  readily  in  water  and 
in  alcohol,  cither  aqueous  or  absolute.  It  melts  at  100^  giving  ofl'  large 
quantities  of  picolluo  vapour,  and  loaves  on  cooling  a  thick  liquid,  which 
slowly  deposits  slender  needles,  probably  consisting  of  the  acid  salt. 
(Anderson.) 

BiUsfraU  tjfPMine.^OW  whioU  may  be  distilled.  (Unverdorben.) 


Boxtf  ^arsiiiT*  %B  >ja5i  jr  su*&.      'Tun  Viil^i.  it 

couior.  ami  -ani^  i:x  iitiior  i£  fQ^^Amisi*.  vios. 

cvuTififi  la  i«iiil3:r  "im  liaiiii  'vrra  ^uoficu    Tb  wOsiaK  m  partly 

il-se«.>'*s  la  wtz-ar  -r-ji  ':v:*i~7^i  -•.vnc  Xlbi  SMrmatios  of  m  fixed  bwe 
\t  :1^  iietica  ::  :  xiiiif  .c  ?  1  --er  .a  zm  lytrx^i^se  of  ediTtopieoluM  MeM 
to  ib-w  thai  pwlIi^  i=  i  3.3-J^*-:a.«.  Li*  :rl<ckTjaHxaef  Ac 

iiyir.'>i^.  C^H'JiI  =  CO':-rOH»X'— CirstallMOi  fiw  t 
nix:  j:e  cf  ^<k>{i  :i  iz*i  4ci,**r.  in.  ^olar  crr^ftjls  kaTiii^  a  ^Ireiy  Ivirr- 
M.l:3  below  It>:«\  f.r=.ir^  xz.  St  li^uiX  DU«o1tcs  rwy  i«adilT  ia 
water  and  alcohol,  suxz-^z^j  iz  -riL-^r.  On  tmtinz  the  aqaeoiu  aolDtioa 
witli  a  coiuidenUe  qoaciitr  of  p<ou^a.  the  hrdnodate  is  (Mponted  ia  tbft 
form  of  a  thick  oiJ.  woich  gndaallv  concrete*  into  a  d^taUine  bul 
When  boiled  with  etrong  potash^  it  giVetf  off  a  roUtile  alkali. 
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Chhro-ftnraU,  —  Prepared  by  deconipojiinff  llio  IiydrioJato  witli 
dilrato  of  bilver,  precipitating  the  excess  of  silver  frum  Llie  fiUrute  with 
Lydrucbloric  acid,  and  adding  a  concentrated  solution  of  terchloride  of 
gold;  the  salt  is  then  gradually  deposited  in  gulden-yoUow  flattened 
prisms,  whicli  dissolve  sparingly  in  cold,  readily  in  hot  water;  bat  aro 
lusolubte  in  alcohol  and  in  ether. 


ICC 9C-0  ...,    20*83 

N    „ 140  ....      306 

12  H    „..     120  ....      2-60 

Aa 1990  ....    42-69 

4  CI   141-6  ....     30-82 
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Chhroplaiinate.  —  Prepared  ae  the  gold-salt.  Soparatos  gradually  in 
orange-red  tabular  crystals.  Dissolves  readily  in  water,  but  ia  deconi- 
poeed  when  its  aqueous  fioliitlon  is  boiled  for  some  time. 
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Alhaloidi  reaemblmg    Picoline,    but    Uss    vohtih   and  leu    solnhU 

in  wetter. 

DiioovefBd,  together  with  picolioe,  in  bono-oU.  by  Unvenlorben  in  lfl27t  &nd  pre- 
pared in  the  manner  already  described  (pp.  265,  266). —  [More  recently,  Anderson  had 
ilt«0OTemI  ill  bnne-oil,  two  alkaloids  homologous  wUh  pirotine,  but  less  voIatiU*,  viz., 
Lu/idine  CNIP,  and  Coitidine  C'Nll".  The  aniinine,  olanine,  and  ammoline 
obtained  by  Unvenlurbi-n  were  probably  mixtures  of  these  two  bases,  in  various  pro- 
portiooa,  and  with  other  subktaaces  in  addition.] 


1.  Auimine. 


Colourless  oil,  less  volatile  than  picolinoj  its  aqseons  solution  changes 
the  colour  of  reddened  litmus  to  violet. 

Animine  dissolves  in  20  pts.  of  water.  The  solution  becomes  turbid 
when  hoatod,  and  dejwsits  animine,  which  rediseolves  on  cooling. 

With  acid8  animine  behaves  like  plcoline  and  has  about  an  c(]nal 
dogreo  of  affinity  for  them. 

With  oil  of  vitriol  it  combines,  with  groat  rise  of  temperature,  and 
forms  an  nncrystaUisable  oil,  which,  when  boiled  with  water,  gives  ofl" 
ammonia,  and  ia  c^uvurlcd  into  an  acid  salt,  not  further  decompoaible  by 
concentration.  This  acid  sialt  dissolves  in  any  quantity  of  water  or 
alcohol,  and  likewise  in  llic  peculiar  ethereal  oil  contained  in  Dippels  oil, 
which  is  aolublo  in  65  per  cent,  alcohol. 

TOL.  XI.  "S 


CorroRive  ttubUmate  fornifl  with  liydrocbl orate  of  animine,  a  colooHei^ 
oily,  neutral  double  salt;  ou  mixing  uuimiuo  with  exoeea  of  hoi  bqitMM 
eorroflive  aublimate,  a  compound  of  mercuric  chloride  with  animtDe  Kp*" 
rates  in  the  form  of  a  vellowieb  oil,  which  becomes  hard  and  brittle  M 
cooling,  and  when  boiled  for  some  time  with  water,  is  reaolred  into  animiot 
which  volatilisceii,  and  corrosive  gublimace  which  remains  diaaolveii 

With  gold-HoKition,  hydrochlorato  of  animine  forms  a  browniah-iwllow, 
oily  double  salt;  and  with  platinum-solution,  a  crystalliaable  doable  mh 
sparingly  soluble  in  water. 

Beuzoate  of  animine  is  oily,  sparingly  soluble  in  cold,  more  rerndUy  ia 
boiling  water,  and  on  account  of  the  inferior  volatility  of  auimioe,  is  less 
easily  decomposetl  by  boiling  with  water  than  benzoate  of  picoline. 

Animine  dissolves  in  all  proportions,  in  alcohol,  ether,  and  oils.  A 
mixture  of  aiiimino  and  picoline  slowly  dissolves  copal;  and  when  th« 
somewhat  thickened  solution  is  boiled  in  a  retort  with  alcohol  of  30 
cent.,  the  wbolo  of  tlic  picoline  passes  quickly  over,  together  with 
quantity  of  animine,  and  leaves  in  the  alcoholic  water,  a  Ught-«okoi 
oil,  which  is  a  compound  of  copal  with  pure  nnimino.  This  oumpom 
easily  decotnpo-sed  by  potash;  gives  up  only  part  of  its  animine  to  aqi 
acids;  but  if  it  be  previously  dissolved  in  alcohol  of  05  per  cent,,  ajit^ 
chloric  acid  precipitates  the  whole  of  the  copal,  and  pure  hydrochlor»le  of 
animine  remains  in  solution.     (Unverdorben,  Pogg.  II,  59  and  67)> 


2.  Olanine. 


Colourless  oil,  heavier  than  water;  smells  like  animine.  but  \tm 
strongly,  also  like  aniline,  not  unplea^iutly;  blues  litmus  but  Tery  feebly. 

Slowly  turns  brown  on  exposure  to  the  air,  a  small  <juaiitity  uf  fusciot 
being  formed  at  the  same  time. 

Olanine  is  but  very  slightly  soluble  in  water.  It  decompoaae  tbf 
same  metallic  salts  as  picoline,  and  combines  with  aoi<ls,  furmtog  alu 
resembling  those  of  picoline,  but  not  cryelalUsable;  they  are  dooompaMi 
by  the  same  bodies  as  the  picoline*salts. 

llydrocblomte  of  olanine  forms  with  hydrochlorat«  of  ferri«  oxiJe^  ■ 
dark  brown,  oily  double  Siilt,  which  is  not  dec^jmpohiblc  by  acids;  nni 
dissolves  readily  in  2  parts  of  cold  water,  but  requires  4  pts.  of  boiliQf 
water  to  dissolve  it;  so  that  tho  cold  solution  when  heated,  deposits  ai 
uil  which  rodissolvcs  on  cooling;  it  likewise  dissolves  in  oil  of  cumuJis 
forming  a  solution  which  is  not  decomposed  by  boiling. 

Hydrochlorntc  of  olanine  Iwhaves  with  corrosive  sabHmftle  liU 
hydrooLlnrate  of  animine.  —  AVhcu  an  aqueous  solution  of  corroatve  sa^ 
liniate  is  mixed  with  pure  olanine,  a  yellow  resinous  prcoipitato  is  fanarf. 
which  is  not  decomposed  by  boiling  with  water  (thereby  att'ordinr  A  ^ 
tinction  between  olanine  and  animine),  diseolves  in  1000  pts.  of  beibi^ 
water,  wheuce  it  is  precipitated  in  tbe  crystalline  state  on  cooUnr,  bet  ■ 
insoluble  in  alcohol  (also  a  distinction  between  olaniuc  and  aninntiey 

With  hydrochlonte  of  auric  oxide,  hydrtrohlorate  of  uhuiine  hnm  s 
llowish-brown,  oily  double  suit,  which  is  heavier  than  water,  not  ^trtm- 

ibie  by  acids;  deposits  a  small  nuantity  of  gold  when  boileal  far  wM 

no  with  water;  dissolves  sparingly  in  cold,  more  freely  in  boilinj^  wsAC. 

in  any  quantity  of  alcohol  or  ether.  —  Krco   olanJoe  fvrtns  vM 
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tiyilrochtorato  of  auric  oiule,  a  brown,  linril,  basic  doublo  salt,  which  le 
soluble  in  alcuhol,  insoluble  in  water,  and  is  traueformed,  very  slowly  by 
boiling  with  hydrochloric  acid,  but  very  easily  on  addition  of  alcohol, 
into  the  oily  neutral  double  salt.  With  bydrochlorate  of  platinic  oxide, 
olanino  forms  a  tarry  double  siitt,  which  dissolves  readily  in  water  and 
alcohol,  but  not  in  elber. 

Olanine  dissolves  easily  and  In  all   proportions  in  alcohol  and  ether. 
(Unverdorben,  I^o^.  II,  6».) 


3.  Ammoline. 


Colourless  oil|  heavier  than  water,  boiling  at  a  point  very  near  that 
of  the  fixed  oils,  and  couBeijucntly  distilling  over  but  sparingly  with  water; 
blues  litmua  very  strongly. 

B^  chlorine,  it  is  completely  resolved  into  bydrochlorate  of  ammouui, 
animine,  fuscine,  and  an  extractive  matter. 

Ammoline  dissolves  iu  about  200  pts.  of  cold  and  40  pts.  of  boiling 
water;  the  solution  may  be  concentrated  by  boiling  without  much  loss. 

At  the  boiling  heat,  it  expels  ammonia  from  the  a^jueous  sulphate  and 
hydrocblurate;  fonns  with  ucids,  uucrystaltifiablc  salts,  which  yield  but 
little  ammoline  when  boiled  with  .immonia. 

The  borate,  sulphate,  hydruchlorute,  nitrate,  acetate  and  suooinate  of 
ammoline  are  not  crystalhtiable;  they  dissolve  in  any  qnantitv  of  water 
or  alcohol,  but  are  insoluble  in  ether.  —  The  hydrochforate  ana  acetate  of 
ammoline  may  be  distilled  almost  witiiout  decomposition.  —  The  nitrate 
decomposes  when  heated,  in  such  a  manner  that  part  of  the  ammoline  is 
destroyed,  and  the  rest  passes  over  In  the  free  state.  —  With  heavy 
metallic  salts,  ammoline  furms  double  aalta  similar  to  those  of  alanine. 

Ammoline  mixes  in  all  proportions  with  alcuhol  and  ether,  and  com* 
bines  very  intimately  with  many  reains  and  extractive  matters.  (Unver- 
dorben,  Pofft/.  1 1,  74.) 


Atotiodine^ueUm  C^*NIH^ 


lodaniline. 
C"NH"I  =  C"NIH*,H* 


A.  W.   H0PMA5N.     (1848.)    Ann,  Phanti.  Q7j  64;  Chevi-  Soc.  Qu,  J* 
1,  271. 

Formation,  By  the  actioD  of  iodine  or  iodide  of  cyanogen  on  aniliuo 
(pp.  251,  353). 

Prfparaiion.  \\  pt.  of  iodine  is  gradnally  diseolved  In  1  pt  of 
aniline;  the  solution  mixed  with  hydrochloric  acid  of  ep.  gr.  Ill  (a 
stronger  acid  would  separate  jtart  of  the  bydrochlorate  of  aniline);  the 
solution  of  hydrocblorate  of  aniline,  hydnodic  acid,  Ac,  8cvo.T»XA*k  Vs*^ 


BENZENB  :  A2OTI0D1KE-NUCLEUS  C»Nllf*. 

iiUrati  u  from  the  precipitated  and  bUU  strongly  coloured  liytlroclil orate 
of  iodaniline,  wliich  u  sparingly  aoluUe  in  water;  tlte  precipitate  wa^Iieii 
sercral  linie^  with  hydrochloric  acid,  and  crystallised  several  times  fron 
boilin:,'  water,  ut  lo^t  aftor  boiling  with  animal  charcoal,  till  the  cryatoli^ 
which  are  at  first  ruby-coloured  aud  contain  free  iodiac,  together  with  a 
brown  induretted  decomposition-product  of  aniline,  are  completely 
decolorised;  and  the  iodanilino  precipitated  from  their  aqueous  solution 
by  aniniouiu,  as  a  white  cryBtalline  powder,  which — in  order  to  free  it  from 
any  of  the  yellowish  decomposition-product  and  phosphate  of  lioie  from 
the  animal  charcoal,  that  may  etitl  adhere  to  it  —  is  dissolved  in  alcohol, 
iiltcretl  from  the  yellowish  product,  and  precipitated  by  water  in  the  form 
of  a  white  crystalline  ma«a.  —  The  liqaid  filtered  ihercfrom  yiclda  by  erapontioo 
jeUowish  oily  droits  Mrhicti  crystatlUe  on  cooling. 


Propeiiies.  White  crystalline  powder,  which  cryetallisefi  from  the 
solutions  ill  prisms  and  needles,  never  in  octohedrotis;  the  mass  solidified 
from  cooling  also  never  exhibits  the  ck-avage- faces  of  the  octohedron. 
Heavier  than  water.  Melts  at  60",  forming  a  yellowish  oil,  and  at  Ih* 
moment  of  solidification,  shows  a  temperature  of  £1%  but  sometimec 
remains  liquid  even  at  the  ordinary  temperature,  in  which  case,  conta«t 
with  a  glass  rod  often  cautjca  it  to  solidify  suddenly  in  a  crystalline  tpasa. 
When  evaporated  at  a  rather  strong  beat,  it  volatilises  undecoinposrdi 
and  easily  distils  over  even  with  vapour  of  water.  Has  a  vinous  odoor 
and  a  burning  aromatic  taste.  Has  no  action  on  vegetable  coloan. 
I/ike  aniline,  it  imparts  a  deep  yellow  colour  to  firwood  and  older-pith; 
but  chloride  of  lime  colours  it,  not  violet  but  reddish. 
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Decompotitioiis.  1.  The  vapour  {•imis  with  a  bright  sooty  flame.  " 
S.  In  cont.'iet  with  the  air,  iotlaniline  becomes  quickly  covered  with  s 
brown,  metallically  lustrous  film,  and  gradually  assumes  a  black  colvar 
extending  throughout  the  whole  moss.  — 3.  Chlorine  decomposes  iodaai- 
line  into  terchloranillne,  tcichlorocarbolic  acid  (as  with  auiiioe,  p.  *JSO), 
and  chloride  of  iodine.  —  4.  With  ^r-owmc,  alcoholic  iodanilinc  sulidtfifs 
in  the  form  of  crystalline  tcrbronianiline,  while  all  the  iodine  \n  set  fm 
as  bromide  of  iodiuc.  —  5.  Chloratr  of  potath  with  hydrochloric  oad 
foniis,  a.>»  with  aniline,  lerchloracurbolic  acid  and  chloranil.  —  6.  Willi 
■troni;  boiling  nitric  acid,  io<IaniliQe  forms,  with  brisk  action  and  evnlutiuo 
of  iodine-vapour,  a  solution  from  which  picric  acid  erystuUisee  on  coolin;. 
—  7.  Crystallised  L'Aromic  aci*i  decomposes  iodaniliiie  with  violence,  but 
does  not  sot  it  ou  fire.  —  8.  Gently  heated  potassium  dccoiuposcA  iodanrliuc 
with  violence,  forming  iodide  and  cyanide  of  potoasium.  —  PotaMiom* 
amalgam  introduced  into  aqueous  nitrate  of  iodanilinc,  immediately  form 
ioflide  of  potassium,  and  reproduces  a  small  quantity  of  auiliuc,  whilst  tbo 
greater  portion  is  cun  verted  into  a  yellow  crystallino  i^iibfetrtnon  having  && 
aromatic  odour.    Zinc  immersod  in  i<»dani]ino  supcrsaturod  with  sulpliori? 

f  eliminates  iodiuo  aud  auiliuo,  so  that  after  a  few  nuuutes  the 
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forms  a  blue  colour  with  starch,  and  after  saturation  with  potn*li,  pi  res  up 
ftnilino  to  ether.  —  9.  When  chlorido  of  cyanogen  ia  parsed  through 
ioflHuilino  tlissolved  in  ether,  hyJrochlorate  of  iodanilitie  U  iiret  precipi- 
tated but  afterwards  diiiuppcar:^,  and  the  iudanilinc  is  converted  into  a 
transparent,  alowly  cryatallising  resin,  which  is  a  wixturo  of  hydruchlorate 
of  biuiodomelaniliue  and  lodaniline-urea.  Formation  of  bydrochlorate  of 
biniodomclanitinc: 

Formation  of  iodaniline-urca  and  hydrochlorato  of  iodaniliue: 
2C«NH«I  +  C?NC1  +  2H0  =  CN'RHO-  +  CNHoi^HCI. 

Comhi7iatxf>n$,     lodanHino  dissolves  very  sparingly  in  cold  icater,  and 
crystalliaes  from  boiling  wntcr  in  interlaced  hairs. 
I  It  diiisolvea  in  bisufphiflf:  of  carbon. 

lodaniline  is  a  weaker  bnso  than  aniline,  and  is  thcroforo  precipitated 
by  aniline,  and  precipitates  only  alumina,  not  oxide  of  zinc  or  sosqiiiosido 
I       of  iron.     Tho  Salts  of  lodaniline  crystallise  as  readily  as  the  aniline- 
'      salts,  and  axo  generally  less  soluble. 


Sulphate  of  lodaniline.  —  White  sliining  scales,  containing  19'24  p.  c. 
HO,SO\  and  therefore  =  C"XIl«I,IIOjSO^  sparingly  soluble  in  cold, 
more  soluble  in  hot  water;  tho  solution  when  boiled  deposits  a  product 
insoluble  in  boiling  water. 

Hjfdriodntc  of  lodaniline.  —  Radiated  crystalline  mass,  easily  solublo 
in  water  and  fjnickly  decomposing. 

J/t/drobroviaU  of  Iodauilin<*.  —  Very  much  like  the  hydrochlorate. 

JJ t/h-cchlonUe  of  lodanilijie,  —  Crystalliaes  from  boilinj;  water  in 
nacreous  lamin.T  and  tliin  needles.  Contains  14*44  p.  c.  liydrotdiloricacid. 
Dissolves  sparingly  in  cold  water,  and  is  precipitated  tlierefroni  almost 
entiiely  by  strong  hydrochloric  acid;  dissolves  in  alcohol  but  not  in  ether. 

NiU'atc  of  lodandinf.  —  Crystallises  from  hot  water  in  long  capillary 
nee^ltes.  The  salt  does  not  preoipiUito  silver-solution;  it  dissolves  both 
in  cold  and  in  hot  water  better  than  tho  other  salts  of  iodaniliuo,  and 
readily  also  in  alcohol  and  ether, 

lodaniline  forms  with  sulplutte  of  copper  a  yellowish  precipitate,  pro- 
bably a  double  compound. 

\\"\i\\  terchhridt  of  gold,  byilrochlorato  of  aniline  forms  a  scarlet  pre- 
cipitate, wbicb  quickly  decomposes. 

ChioroplatljMte  of  lodanilht".  —  Tho  orauEe-yellow  crystalline  pre- 
cipitate forme<l  by  hydrochlorate  of  iodaniliuo  in  bichloride  of  platinum, 
is  easily  porilied  by  washing  with  ether. 


12  C    .- 

..    720 
..     14-0 
..       70 
..  1260 
..     990 
lOG  2 

....    16-97    .. 
...      3-30 

...      1-65    .. 
...,    29-70 
....    23-34    .. 

...     2&'04 

Hofmann. 

16-82 

N  » « «... 

y  H  . 

I.... » -.. 

Pi 

3  CI 

1-87 

23-14 

C^H'ICI.PtCP   

..  424*2 

....  100-00 

Oxnlate  of  It^daniUne,  —  Long  flat  needles  oontaiBin^  17'39  tie. 
C*H»0«,  and  (horeroro  =  2C"XH*I,C»H'0V  They  diaaolre  spuiDg^  in 
wator  Hnd  alcohol,  but  are  insoluble  in  ether. 

lodaniline  didsolrea  in  wooc^^p i n'/,  a/0oAoi,  i<lA«r,  ocitelM,  uid  m 
both^^ti  and  volatile.     (Hofmann.) 


Azobromine-nud^iu  C"NBrH*. 

Bromaniline. 
C"NBrH*  =  C»NBr*,H". 

foFMAMK.    (1845.)    Ann.  Pharm.  53,  48. 

Foivvaiion,     By  heating  bromisatine  with  pot&ah. 

Preparation.  Bromistttine  w  distilled  with  strong  potash-ley 
residiio  ia  nearly  dry,  and  gives  nfi*,  tof^ether  with  ammonis^  a  brown  oil 
which  no  Icmger  8olidi6cs;  and  tho  oily  drops  which  pafige<l  orer  at  the 
beginning  of  tlio  distillulion,  and  have  solidified  in  the  crystalline  fono, 
are  woAbod  with  water  on  a  61ter,  and  rocryfitallised  from  boiling  alcoboi 

PropMiei.  ColourleBs,  re^lar  octohedrons,  exactly  like  chlora&niiM^ 
molting  at  50"  into  a  violet  oil,  which  in  solidifying  ninks  to  the  tempe- 
rature of  46°;  in  odour  and  taste  it  resembles  cbloraniline. 

H  of  num. 

HC  ra     ....    41-86    42-45 

N  „ 14    ....      B'U 

C  H 6     ....      3-49    375 

Br M 80    ....    46*51 

C»NH*Br 17»    ....  10000  ~ 

Bromaniline  is  easily  reduced  to  aniline  by  potaasium-amaJgiun  (Jma 
Phaf-m.  (J7,  70).  —  With  excess  of  bromide  of  ethyl,  it  ia  <iuick]y  ceo* 
vorteU  into  hydrobromatc  of  ethylohromauiline: 

C^NBrH"  +  C*H*Br  -  CWNBrHio.RBr. 

lU  aqaeoua  solatioD  imparts  a  violet  oolour  to  aquooua  ehloride  of  lioML 
weaker  than  that  produced  by  aniline,  but  stronger  than  that  pro4aM 
by  chloraniliuc.  Its  salta  colour  chloride  of  lime  red-brown  and  Eirwwd 
yellow.     Bromaniline  dissolves  readily  in  bisulphide  of  carbon. 

J/ytlrochf^raie  qf  Bromaniline.  —  Cry^talliaes  from  boiUnr  water  m 
nacreous  radiated  fibres,  but,  by  evaporation  over  oil  of  vitnol,  io  w«U 
formed  prisms  bvlongini,'  to  the  ubli4Uo  prismaiio  systetn.  May  bederivvi 
from/^.  81;  o  :  a  =  128'  9.V;  «  ■  u  behind  =  80'  27 .  rMiiller)  Tb«y 
contain  17*71  p.  c.  bydroohlorio  acid,  and  are  tharafor^  C^^  U*Br,HCl 


BIBROHANItlNB. 

Chlorophtinate  of  Bromaniliiif,  —  Precipitated  on  mixing  hylro- 
nlilorate  of  bronmnilino  with  biclilorjilo  of  platinum;  closely  reaemblcH 
tlie  corresponding  compouml  of  chloranilino;  coDtaina  26*18  p.o.  pUtiuuiii, 
;inU  is  therefore  C^'NH'Br.HCl  +  PtCR 


OxnlaU  of  Bromaniline.  —  Thp  crystalline  powder  precipita-leJ  from 
alcoholic  bromaniline  by  at^ueoas  oxalic  acid,  is  collected  on  a  filter  and 
crystallised  from  boiling  water.  Indistinct  crydtals,  sparingly  soluble  in 
water  and  alcohol.     (Hofmann.) 

Air-dritd  erpttaU,  Hofinaiui. 
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I 


Bibromoniline. 
C"NBr»H»  =  C"NBr"H«,H«. 


HoPMANN.     (1845.)    Ann.  Pharm.  53,  47. 

Preparation.  Bibromiflatine  ie  distilled  with  hydrate  of  potash,  the 
distilled  and  crystallised  oil  freed  from  ammonia  by  washing  with  water, 
and  crystalliseufrom  boiling  alcohol. 

ProoertUi.  Large,  flat,  soinewbal  rhombic  prisms,  melting  between 
50"*  and  CO'',  into  a  dark-cobmred  oil,  which  often  remains  litjiiid  long 
after  cooling,  but  then  crystalUties  sudUonly  ou  agitation. 
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Bibromaniline  dissolves  sparingly  in  boiling  watery  forming  a  liquid 
wliich  becomes  turbid  on  cooling  and  gradually  depo&itfi  slender  needles. 

It  is  a  very  weak  basej  its  solution  in  acvh  colours  firwood  yellow;  it 
iii  precipitalea  by  alkulib.  It  form»  crystallisable  salts,  which  however 
arc  IcBs  stable  than  those  of  bromaniliue. 

The  solution  of  bibromaniline  in  boiling  hydrfichloric  ncldy  yields  on 
cooling,  tamiuie  containing  13  31  p.  c.  hydrochloric  acid;  when  they  are 
di.tfiotvcd  in  water,  part  of  the  bat^c  scparnteti  in  thin  oily  drops;  and  the 
eolutioa  evaporated  under  a  bell-jar  over  li«ig,  which  al)8tra.ctatVift^x«a.\RX 
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on  tbe  ill»r  ^A 
«fe  Mlotieo  Ubas  ol»Umed  yitUt 
.) —  S.  The  aqoeooB  aolatioo  nf  n 
vUob  4uu»p6ar*  mot!  prodoMf 
aeecUM,  the  aAldttio&W 
W  fBnijilBliMi  eoues  and  a  slight  odond 
la^povier,  vKid  hu a reddi&h  tint  ntwf 
«olfaeted.mBd  5c«d  from  this  imparity  b^ 
dirtilI»tJoa  iaa aaaD  icteft;  sad  tbe  ^stUlat«,  which  solidifies  in  a  cr^p- 
talliDe  msmm,  itcijtJMJHmd  ham  boiliof  alcohoL  (Fritx^che.)  —  'S.  As 
aqaeoQA  «olutioa  of  LrdrocUormte  of  bromaniline  is  mixtnl  witJi  a^U0« 
bromine,  the  riolei-wliitc  precipitate  distilled  with  nuter,  wberebv  Bttt/m- 
\k(ijtc  crystals  are  obt&iued  at  first,  bat  afterwards  violet  orystau  vhidi 
cannot  be  decolorised  by  recrystaJ ligation  from  aloohol.     (Hofnuum  } 


Propertus.  CryatalHse'l  from  hot  alcohol,  it  forms  coIuarl««i,  *>«t«i«ri 
long,  slender  ncodlcti;  but  when  solidified  after  fusion,  it  is  of  a  crpuS- 
line  texture,  brittle  and  easily  pulvoriiicd.  Melts  at  117°  into  a  daar 
iiqnid;  boils  at  about  0U0°;  distils  over  unchanged  (Fritcsohe);  aod  s«U 
limes  in  radiating  crystals  having  a  silky  lustre.     (HofmaoD.) 
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J)fcomp<mt{ons.  I.  Strong  boiling  nitric  acid  decomposes  torbrom- 
anilinc. — '2.  Warm  oil  of  vitriol  c!is.«olTea  it  without  decompositi  tti, 
acquirinj^  a  puqilo  colour  from  decomposition  only  when  heated  nearly  t<> 
the  boilinj^  point.  Strong  bulling  potaeh-toy  ha&  uo  action  upon  it. 
(Fritzache.) 


Combinations*    Insoluble  in  water.     (Fritzscho.) 

Torbromaniline  dissolves  abundantly  in  warm  oU  ofvilrioly  eeparating 
nucombincd  on  cuoliugj  and  U  precipitated  in  tho  crystalliuo  Btato  by 
M'ater.     (Fritwicbo.) 

It  is  not  basic,  and  doe3  not  dissolve  citbor  iu  dituto  aoids  or  tn 
allcalis.     (Fritzscbo,  Hofmoun.) 

ilt  dissolves  fi^uLriugly  in  cold,  readily  in  loUinff  alcohol  and  Id  ethefm 
(Fritzsche.) 


Azochlonne-7iucleu«  C"NC1H*, 

Chloraniline, 
C'NCIH"  =  C»NC1H*,H^ 


A.  W.  HoFMAXN.     (1845.)     Ann.  JPharm.  53,  1. 

Preparation^  Clilorisatino  U  distilled  with  potash-ley  or  hydrate  of 
potash,  till  tliG  roeidiio  lia>i  beo^^uio  solid,  givoa  oH' ammonia  to^ethor  with 
tlie  hydrogen,  and  yields  a  blue  sublimate  and  a  bruwn  oil  wiiicli  mi 
longer  solidifieH  on  cuoltng.  The  solidified  oil  which  {lr$t  passed  over  i^ 
then  collected  on  a  filter,  freed  frum  ammonia  by  water,  and  cryatallised 
from  boiling  alcohol. 

Propertift.  Octohedrona  having  a  <lianiond  lustre,  heavier  than 
water,  melting  between  (1-4"  and  (*5'',  into  a  yuliow  oil  which  aulidific^  at 
51'  in  largo  oott>hedronf'.  l^vaporates  even  at  ordinary  temperatures,  so 
that  hydrochloric  acid  held  over  it  produces  fumes;  niny  be  rr^aily 
distilled  with  water;  boils  by  itself  at  a  lempomture  above  200",  and 
with  eomo  decomposition,  so  that,  together  with  tho  oil,  tho  a)>ov-e-:nen- 
tioned  blue  product  passes  over.  Has  an  agreeable  vinous  odour  and  an 
aromatic  burning  ta.^te  like  that  of  aniline.  Does  not  act  npon  rod  lilinns 
or  turmeric,  but  turns  dahlia  flowers  green. 


Air-dried  cryatah. 
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Decomponiions.     1.  Cliloranilino     hum.^    with    a    bright,    strongly 
foliginouti  llamo,  huviug  a  blight  groon  border.  —  2.  Chlorine  together 
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with  water,  converts  chlorauiline,  partly  into  tercbloranUino,  partly 
tcrcblorucarbulic  acid: 

CNCm*  +  4C1  -  C'»Na»H*  +  2HCI; 
and: 

C^NCIH"  +  4C1  +  2H0  =  C»C13H>0=  +  HCl  +  NH«a. 

3.  Bromine,  either  aohydroua  or  h3rdrated,  deoomposea  ohlomnllioe, 
with  great  evolution  of  heat,  forming  bibromochloraailine  and  hydro- 
bromic  acid: 

C»NC1H«  +  4Br  «  C»NClBr»U^  +  2HBr. 

4.  Heated  with  atrong  nitric  acid,  it  begins  to  boil  and  continaes  boiling 
even  after  reinuval  from  tlio  fire;  gives  otf  nitrons  acid;  ami  yields,  first. a 
dark  red,  then  ii  black  opaque  liquid,  and  afterwards,  as  the  heating  ia  con- 
tinued, a  clear  scarlet  eoliitiou,  which  dues  not  precipitate  nitrate  of 
silver,  and  on  cauliuu,  yields,  soniutinics  guldcu-yellow  needles  rcsewbline 
picric  acid,  and  probably  consisting  of  binilrochlurocarbolic  acid 
C"X*C1H',0*,  aometiniea  a  resin,  which  is  precipitated  by  water  in  yellow 
flakes,  and  dissolves  with  deep  yellow  colour  iu  alkalis,  alcohol  and  ether; 
the  solution  of  this  resin  in  alltalisia  precipitated  by  acids,  and  it«  ammo- 
Diacal  solution,  when  freed  from  ezoesa  of  ammonia  by  boiling,  precipi- 
tates silver  solution  reddish  yellow,  sometimes  also  in  yellow  crystalline 
spangles.  —  5.  The  a<)ueou8  sululion  of  chloraniliuo  acquires  a  very  faint 
vi()iet  tint  when  treated  with  chloride  of  Ihnf,  —  G.  With  chtnntU  of 
poiagh  and  kydroddoric  acid,  chluranitiue  forms  a  riolet-red,  then  a  tarbid 
bruwu,  and  ultimately  a  oolourlvs^  liquid,  which  at  first  duiiositii  crystal- 
lising chloranil,  togctber  with  ter-  or  quintochlorocarbolic  acid,  in  the 
form  of  a  brown  viscid  snbt«taucc  soluble  in  alcohol,  but  after  deculoration 
contains  nothing  but  chloranil  and  eal-amuionioc;  the  samo  mactioa 
therefore  as  with  aniline; 

C"NC1H*  +  4C1  +  2HO  =  C«C1»H*0»  +  NH*CI  +  UCii 

ttrcUlorocvbolic 
acid, 
furtfavt 

CNUH"  +  8Cl  +  2H0  -  C^CHHCV  +  NH*Cl  +  SHQ; 

qutiitoehlorA> 
carbolic  iold. 
andi 

cwNQH*  +  6ci  +  HO  -  cuci*o<  +  nhh;i  +  2HCn. 

ciilonmil. 

7.  The  crystal*,  immersed  in  aqucoaa  chromic  acid  torn  brown  and 
become  rcsmised;  the  dry  mixture  takes  fire  at  the  melting  point  of 
cblorantline.  —  8.  Aqueous  chluraniline  imy>art«  to  fnrric  mUx  u  greco 
colour  by  dcuxidatiuu,  and  on  boiling,  depiittils  a  blackitth  violet  pro^Iucl 
Bolnblo  in  aloiihol.  — !).  When  tbo  \apour  ia  pa^ed  over  lime  at  a  low 
red  heat,  aniline  and  ammonia  pms^  over,  n  largo  qimntity  of  charcoal  is 
aeparated,  and  chloride  of  calcium  is  formed: 

acKNCiH*  +  2CaO  -  c'-NiF  <•  c"  ♦  acci  +  NH»  ♦  iBa 
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10.  Melted  poiastium  immersed  in  the  vapoar  of  ohloraDJlino,  furnis 
chloride  and  cyanide  of  potit^ium,  with  vivid  incandescence  and  separa- 
tion of  a  largo  quantity  of  charcoal.  On  the  other  hand,  potassiunif 
amalffam,  with  water,  reduces  chloraniline  to  aniline.  (Ann.  riuit-m, 
^7,  76,) 


Cofmhinatiofu.  —  Chloranilitie  dissolves  sparingly  in  teater ;  the  boiling 
solution  becomes  milky  on  cooling  and  deposits  ootohedrona. 

It  dissolves  readily  in  bisulphide  of  carh&n. 

Chloraniline  is  not  so  strong  a  base  as  aniline;  it  does  not  precipitate 
sulphate  of  alumina  or  the  salts  of  ferric  oxide,  ferrous  oxide  or  zinc- 
nxide;  it  expels  ammonia  from  ammoniocal-salts  when  heated  with  them, 
bat  is  itself  precipitated  by  amui^juiu  from  its  hydrochloric  acid  solution, 
and  neutralises  aoids  but  imperfectly.  The  S<UU  of  Chhniniiine  mostly 
crystallise  readily,  aud,  in  consequence  of  their  sparing  solubility,  are 
generally  precipitated  on  mixing  an  acid  with  alcoholic  chlomuiline,  in 
the  form  of  a  crystalliuo  pulp,  which  may  bo  puritiod  by  rccrystallisation 
from  boiling  water  or  alcohol.  They  are  mostly  colourless  or  yellowish 
in  maas,  and  violet  when  they  contain  excess  of  acid;  they  redden  litmus 
oven  when  completely  saturated  with  the  base.  Like  the  aniline-suits, 
they  impart  a  deep  yellow  colour  to  firwood  and  eldei'-pith,  but  with 
chloride  of  lime,  they  assume  only  a  very  faint  violet  tint,  changiug  after* 
wards  to  orange-yellow.  They  are  immediately  decomposed  Uy  alkalis; 
also  by  alkaline  carbonates,  with  evolution  uf  carbonic  acid,  inasmuch  as 
that  acid  does  not  combine  with  chloraniline. 


PhogphnU  of  C^iloraniline.  —  Alcoholic  chlomniline  solidifies  with 
aqneons  phosphoric  acid  into  a  magma  of  crystalline  laminio,  which  dis- 
solve pretty  readily  in  water  and  alcohol. 


\ 


Sulphate  of  Chloraniline. '~- The  white  crystalline  magma,  into  which 
alcoholic  chloraniline  solidifies  when  mixed  with  a  small  quantity  of  acid, 
yields,  when  dissolved  in  boiling  water,  confused  violet-white  laminm,  and 
when  dissolved  in  boiling  alcohol,  silvery  uecdlc»  arningeU  in  tilellate 
groups.  The  crystals  when  heated  give  off  a  small  quantity  of  chlo- 
raniline, then  blackeu,  and  evolve  sulphurous  acid.  They  are  less  soluble 
in  alcohol  thau  in  water. 


CryaiaU, 
12  C ™ 

72*0    .... 

Hoftnonn. 
40-82 

7H     

KCIO 

70    «.. 
57-4     .... 

-       3-97 

32-55 

go»     - 

40*0     .... 

22-66 

C"NaH*HO.SO» 

176-4     .„. 

lOO'OO 

I  boiling  heat  with  chlomniline,  yiehls  on  cooling  large  crystals,  which  may 
be  still  further  deveUiped  by  alow  evaporation  of  tlicir  aqueous  solution 
over  oil  of  vitriol.  They  have  the  same  form  as  hyjroelilorate  of  bro- 
maniline  (p.  278),  H:a=  127"  48'.  They  contain  221  per  cent,  of 
hydrochloric  acid.     They  are  penuanout  in  the  air,  bcoume  opaque  wh^ivt 


iJydrochloratc  of  Chloraniline.  —  Hydrochloric  acid  saturated  at  a 
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1icaie<],   and   miblime    undecAmposed  when    cftutiously   heated,  vbeitH 
sudden  heating  decomposes  them,  with  formation  of  a  violet  vaponr. 

Nitrate  of  Chlwaniline.  — The  Bolution  of  chlomniline  in  wanndiluto 
nitric  acid  becomes  ^lled,  as  it  cools,  with  large  cryslallinc  laniinie,  mostly 
of  a  ^ed(li^h  colour.  These  crystals,  which  cannot  bo  sublimed  without 
decompoBttion,  melt  when  heated  in  a  tube,  into  a  dark-oolourcd  rooss, 
which  dissolves  with  splendid  violet  colour  in  alcohol,  while  ]>art  of  tbo 
salt  crystallii-es  out  nndccomposod.  The  salt  dissolves  pretty  readily  io 
water  and  alcohol. 

A  mixture  of  the  a<]ueon8  solutlonB  of  chloraniline  and  protockhridt 
of  tin  soon  solidifies  into  a  silver-shining  cryGtalline  mass. 

Aqueous  sulphate  of  copper,  which  is  not  precipitated  by  aqneoos 
chloraniline,  soon  becomes  decolorised  by  boiling  with  cnrstalline  chlo- 
raniline, and  deposits  a  bronze-coloured  crystalline  mass,  which  is  insoluUo 
in  water,  and  dissolves  but  sparingly  in  boiling  alcohol,  whenoe  it 
crystallises  in  spangles  on  cooling. 

The  cold  aqueous  mixture  of  chloraniline  and  con'osive  snhh'mak 
immediately  forms  a  white  precipitate,  but  the  hut  mixture  remains  cletr 
at  first,  but  then  quickly  becomes  turbid,  and  solidifies  into  &  magma  of 
ncedle-6ha[>ed  crystals  of  the  double  salt. 

Aqueous  clitorauiline  forms  a  red-brown  precipitate  with  tirchlcriik 
tif  ffolJ. 

Chloraplatinate  of  CJUoranilim.  —  A  cold  solution  of  hydrochlorata 
of  chloraniline  forms  with  bichloride  of  platinum,  a  boau'iiful  orange- 
coloured  precipitate,  aud  a  hut  mixture  sulidifies  on  cooling  into  a  ma^ma 
composed  of  white  crystalline  laminie.  These,  when  washed  with  a  smalt 
quantity  of  water,  and  thtn  dissolved  in  a  larger  quantity,  arc  deposit«l, 
by  evajHjration  over  oil  of  vitriol,  in  crystalline  nodules  which  redden 
litmus,  become  covertd  with  a  violet  film  on  exposure  to  li;;bl,  aud  di*- 
colvc  readily  in  water  and  alcohol,  especially  at  a  boiling  heat. 


Hofmano. 

12  C  ..„.     72-0    . 

..    21-58    ™ 

22-OS 

N  140    . 

4-20 

7  H  7-0    . 

2-10    ... 

2-30 

Pt - 990    . 

..     29-68    ... 

....     29-34 

4  CI  Hl-6    . 

..     42-44 

C«KCm«,HCI  +  PtCI-     ...  333-6    . 

..  100-00 
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Aniicons  chloraniline  forms  an  orange-col onrod  prooipitate  with 
chhriile  of  paUndium. 

Chloraniline  dissolves  in  VfOod-spirU,  atcohol  (readilv  when  hot).  In 
ether,  (which  abstracts  it  from  the  aqueous  nolntion,)  and  in  acetone. 


Oaralate  of  Chloraniliite,  —  The  lolotion  of  chloraniline  in  the 
aqueous  acid  yields  ou  cooling,  crystals,  which  when  rerryataltised  from 
boiling  water,  form  prisms  made  up  of  smaller  ones  joined  together. 
They  havo  anwcotish  uurning  Listc,  and  dissolve  sparingly  in  water  and 
nlcuuol;  (he  nqueoutf  solution  becoin*.<8  colourc<l  on  exponuro  to  the  air 
and  ili'|H)Aits  a  red  powder. — It  dots  not  appcor  pOMiblc  to  obtain  a  bibaiic  wll  ia 
Uw  crv»t4UiiH.-  ilat«. 


TERCIILORANILINB.  2S5 

Crystals.  Hofinaiiii. 

16  C   960  ....  42-40    42-59 

NCI 49-4  ....  21-82 

9  H  9-0  ....      3-98    4-24 

9  O  72-0  ....  31-80 

C"NClH«,HO,C*HKy 226-4     ....  100*00 

The  hot-satnrated  aqneons  solntion  of  chloraniline  mixed  with  tincture 
t)f  galls  J  forms  yellow  flakes  on  cooling.  — Chloraniline  dissolves  in  oU% 
hoihjijced  and  volatile. 


AzoehlonnM^udetu  C"NCl*H". 

Bichloraniline. 
C^NCPH"  =  C»NC1*H»,H«. 

HoFUAim.  (1845.)    Ann,  Fharm.  52,  33  and  57. 

By  distilling  bichlorisatinej  still  containing  cblorisatine,  with  hydrate 
of  potash,  long  prisms  are  obtained  consisting  of  bichloraniline  with  a 
little  chloraniUne.  (Hofmann.) 


AzoM>rin&-nu€Uua  C"NCl»m 

Terchloraniline. 
C"NC1»H*  =  C»NC1»H»  H». 

Erdhank.  (1840.)    J.  pr.  Chetn.  ID,  331;  25,  472. 
HopuAKN.  Ann*  Pharm.  53,  35, 

The  Chltmndatmit  of  Erdmann,  who  however  OTerlooked  the  nitrogen  contained  in  it. 

Preparation.  1.  Distils  over  in  the  preparation  of  tercblorocarbolTo 
acid  (pp.  182,  3).  —  2.  In  the  action  of  chlorine  npon  aniline  or  chlor- 
aniline, there  is  formed  a  mixture  of  terchloraniline  and  terchlorocarbolio 
acid  (pp.  250,282);  and  when  this  mixture  is  distilled  with  potash-ley 
into  a  well-cooled  receiver,  the  terchloraniline  passes  over  in  needles 
floating  on  the  water,  and  an  oil  which  solidifies  in  the  crystalline 
form.  » 

Properties.  Delicate,  white,  very  fragile  needles  and  lamjnse,  easily 
melting  into  a  colourless  oil  which  crystallises  on  cooling;  has  a  pecu- 
liar odonr;  volatile,     Nentral.    (Erdmann,  Hofmann.^ 
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Hofmann. 
.     a7'66 

2-44 


Erdmann. 
3fi-89 


C'^NCPH* 196*2 


100-00 


Decompoeitions,  —  1.  Witli  nitric  ctcid  it  evolves  nitroiui  famw 
forms  a  jellow  solution  wbioh  turne  red  when  mixeil  with  |H>u«b. 
inann.) — 2.  Tbo  Tapoor  pasacd  over  heated  afxla-Itme,  rielda  t 
quantity  of  ainuiuntu^  uud  when  |>assed  over  melted  potasBium,   it  yit\ 
a  lar^^e  auantity  of  cyaiiidf?  of  potaajiium.  (Hofmann.)  —  Not  deeompoad 
by  Jisliilation  with  potnab-ley.  (Krdmann,  Hofmaun.) 

Comhinaiions.     Dls^olvee  sparingly  in   cold,  nioro  ireely  in  boili^ 
water.  (Hofraann.) 

Does  not  conibiuo  cither  with  aeide  or  with  alkalit. 
Dissolves  readily  in  alcaiiol  and  eihtr,  (Hofmann.) 


Azochlorobromine-nudeus  C'»NClBr»H». 

Chlorobibromaniline. 
C"NCIBr'H*  =  C"iNClBr»H»,H». 

Hofmann.  (J845.)    Ann.  r/utrm,  53,  38. 

Preparation.  1.  Cryntalline  chlomniliae  treated  with  anhydrous  broom 
becomes  very  hot  and  gives  off  a  lurge  quauttty  of  kydrobromic  ani. 
assumes  a  violet  colour,  and  id  convcTted,  after  it  no  longer  afaaovk 
bromine  cvco  when  melted,  into  chlorobibromaniline,  which  Bolidifici  sft 
cooling,  and  must  be  washed  with  cold  water  and  recryatalliaed  h^ 
alcohol.  —  2.  When  the  whitish  precipitate  which  broniine-wmter 
in  an  aqueuna  solution  of  a  salt  of  chlorauiliuc,  is  dissolved  in  hot 
a  ])alo  violet  solution  is  obtained  which  yields  needle-shaped  crjstaU. 

Prcpertitt,    White  prisms,  often  with  a  tinge  of  red.     Tkar  aaril  a 
hot  water,   forming  n   urown  oil,  which  volatmsofl  with   tbo   vaiMcr  d 

boiling  water  and  sablimea  in  shiniDg  neodlea. 


12 C  .« « „ 720 

N - 14-0 

CI  ^ ^.,..  Sft*4 

2  Br «,..^. -.  16«*0 

4  U   „ 4-0 

CttNClBt»H* 285-4 


Hofm«iu&. 

25-23     25-43 

4-91 
12*40 
5606 

1-40   i-sa 


10000 


It  is  decomposed  by  strong  nitric  acid. 
It  is  insoluble  in  water. 


VrTROSAVftlNEi 

It  <loM  not  exhibit  the  characters  of  Asa1i6able  base;  dissolves  indeed, 
with  vicilet  p<tl(iiir,  in  oil  of  vitriol,  luit  is  procipitAted  therefrom  by  water; 
dis^iolves  also  in  hot  strong  hydrochlorie  acid,  but  the  greater  part  of  it 
separates  on  cooling,  and  the  rest  on  addition  of  water. 

It  dissolves  without  alteration  in  warm  nmmonin  and  pot/uh. 

Does  not  form  compounds  with  chloride  of  mercury  or  bichloride  of 
platinum. 

Dissolves  in  alcohol  and  dher.  (Hofmnnn.) 


n.     Azonitro»i>-nucleus  C*'N(NO')H*. 

Nitrosaniline. 
CiiJS^H'O'  =  C^'N{NO*)H*,H». 

A.  H.  Church  &  W.  H.  Perkin.  Chan,  Soc.  Qu,  J.  9, 1. 

Formation  and  Preparation.  By  the  action  of  naaceat  hydrogen  on 
binitrobcuzeno : 

C'*N^HH>»  *  BH  *  CN^HH)*  +  eHO. 

Pure  zino  in  tlio  form  of  a  long  strip  is  introduced  into  a  cold  saturated 
alcoholic  solution  of  hiuitrubeuzuue,  and  strong  hydroohluric  ucid  added 
drop  by  drop,  whereupon  Ihu  U<[uid  iu  contact  with  the  zinc  immodiatoly 
acquires  a  fine  crimson  colour,  The  nction  must  be  continued  till  the 
coloured  liquid  no  lonf(cr  forms  a  cloud  when  mixed  with  water,  the  zinc 
being  withdrann  whenerer  the  liquid  becomes  too  hot  or  the  action  too 
violent.  When  the  action  is  complete,  the  zinc  is  completely  withdrawn; 
the  liuuid  ucutmlisod  with  an  alkali,  the  precipitate  of  oxide  of  zino 
washed  on  a  filter  with  strung  alcohol;  the  alcoholic  fiUrato  with 
the  washing  evaporated  over  the  water-bath;  and  the  residue  further 
puritie^l  by  wa^ihiug  with  water,  then  rediasolved  in  ulcuhol  and  again 
evaporated. 

Properiiea.  Black  shining,  brittle  crust,  easily  removed  from  the 
ooutaiDing  vessel.  Its  alcohoUo  solution  is  perfectly  transparent  to 
transmitted  light,  but  by  reflected  light  it  appears  absolutely  opa<|ue  and 
of  a  fine  orango-red  colour,  as  if  it  held  vermilion  in  suspension.  — 
TbU  pbrnomenon  is  well  seen  b;  the  Amme  uf  BJCubol  saturated  with  a  baryta-salt,  or 
better  by  tbs  soUr  speccnun,  ibe  red  ray  proiluciog  ao  effect. 
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Nitrosaniline  cannot  be  volatilised  without  decomposition:  at  a  higlier 
temperature,  it  becomes  carbonised  and  gives  otf  a  white  rapour.  He&tQ«.l 
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villi  80(la-liroe,  itgivea  oflT  all  iU  nitrogca  in  the  form  of  ami 
aniline.     It  is  decolorised  hy  the  prolonged  action  of  naaceot   kvc 
>>'i(rosauiline  ia  nearly  insoluble  in  water,  but  dtMolvea   reaxliljr  n 
Witb    dilute    sulphuric   and  nitric  acids,    it   fomu  solotiuas  of  a 
criniAou  colour;  boiling  nitric  acid  diasolres  it  with  yellow  coloar; 
fuming  sulphuric  acid,  with  an  intense  brown  colour,  wbicli  nearlj 
I^ears  on  aJiIition  of  water.     It  likewiao  dtsiiolTea,  with  apleiulidei 
colour,  ia  hi^'hly  concentrated  hydrochloric  aoid,  and  the  aolatioa^ 
de|iotiit0  the  colouring  matter  in  the  form  of  a  reddish   film   hfti 
briiliant  inclallic  lu&tre  of  cupper.     The  same  solotion  expoaed  to 
fonns  aft«r  a  while  a  »uinmy  nia«5,  while  a  portion   of  the  nit 
Bcparatea.     Alkali:)  precipitate  uitrusanilme  from  its   acid  solatia 
brownish-yellow   flukes,  but  if   the  action  of  the  aJk&li  be 
continued,   the  original  crimsoa  colour  reappears  oa    the   ftdditioft^ 
an  acid. 

Nitrosanilino  dissolrea  readily  in  alcohol,  5. 


AamUrxhnncUut  C*NXH*. 

Nitraniline. 
C»N»H*0*  =  C"NXH*H«. 

HoFVAKN  &  Mdbpratt.     (1846.)     Ann,  Phaitn,   57,  201;  also 

Maff.  J,  20j  B12. 
E,  Arfpx.    Ann,  Pharm,  90,  147;  93,  157. 

Preparation.      1.    Modification    a, — The  ParwiitrtmUine  of 

The  ai^uoouB  eolation  of  binitrobenzeno  (p.  204)  ia  eatarated  with         

niacal  gas;  eulphurettod  hydrogen  pastwd  through  the  bloofl-rcd  liquid.  t9I 
the  liquid  ia  »aturat«d  witli  it  and  only  a  slight  depositiou  of  gotpbar 
takoa  place;  and  the  solution  then  mixed  with  hydrochlorio  aoid  as^ 
evaporatod,  whereupon  an  additional  quantity  of  sulphur  separates,  toge- 
ther with  undecomposcd  binitrobonzene.  The  liltrate  ia  thea  mixed  wilft 
|Kita«h,  which  precipitates  a  brown  adhesive  re^io;  this  resin  freetl  fraa 
potai^h,  by  washing  with  cold  water,  and  then  dissolved  in  boiling  wmtv; 
the  orange-yellow  solution  filtered  to  separate  a  Mnall  quantity  of  mM^a^ 
solved  brown  resin;  and  the  needles  of  nitraniline  which  ee|iarat»  «■ 
cooling,  pnritied  by  recrystalHsation  from  hot  water.  (Hofmaan  4  Mw 
prntt  \     Arppo  further  purifier  the  crystals  with  animal  charcoal. 

Modification  /3.  —  Kitraiulint  of  Arppc. — pyrolartonitronil  (C'N'II'V^ 
is  dissolved  iu  a  boiling  dilute  solution  of  carbonate  of  soda,  mixed  witi 
a  little  cauatic  soda,  wTierobv  it  ia  converted,  by  taking  up  2  AL  walcr, 
into  pyrotartonitrunilio  acid,  and  the  solution  lx>ilcd  till  it  tto  h 
gives  a  precipitate  of  pyrotartonitranilio  acid  on  addition  of  nitrio 
i'hc  pyrot^irtonitranilic  acid  is  then  resolved  into  uitrAuiline  ^  i*t>«l 
tarthric  aoid : 


>pofyoll 

" '  Water; 


The  yellow  solution  yields  on  cooling  nn  abundant  crop  of  yellow 
Inhlo*,  which  inuBt  bo  I'ldlcrted  on  a  filter,  washed  with  cuM  w« 
purified  by  rccrystallisaiion.  (Arj)pe.) 
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Properties,  a.  Needles  of  a  fine  yellow  colonr  and  an  inch  long; 
heavier  than  vuter.  They  melt  at  about  IIU^  (at  lOtJ^  according  to 
Arppe)>  forming  an  oil  of  a  deep  yellow  colour,  wliicii  boils  at  285", 
pasaoB  over  in  yellow  vapours,  and  solidifies  in  the  receiver,  forming  a 
lamiuated  mas^;  at  100',  tbo  crystals  sublime  in  beautiful  lamiuie,  without 
previonR  fusion.  (Hofaunn  &  Muspratt.) — -1.  The  sublimed  crvstats  are 
rhombic  tables  of  51'^  and  120'*,  having  one  of  tbo  acute  angles  either 
perpendicularly  truncated  or  bevelled  with  two  faces,  while  the  two 
obtujfe  an^'tet)  are  eumetimes  obliquely  truncated,  sometimes  uualtercd; 
niacles  are  often  formed  with  deep  re-entering  angles.  Similar  moditica- 
tions  are  exhibited  by  the  crystals  obtaine<l  from  eolation  in  water  or 
alcohol.  (Arppe.)^[. — Tbe  cryetaU  are  inodorous  at  ordinary  tempera- 
tures, but  when  slightly  wanned,  they  emit  an  aromatic  oduur  having  a 
distant  resemblance  to  that  of  aniline;  they  have  a  burning  Nweet  taste. 
They  are  perfectly  neutral,  and  colour  firwood  (na  well  a;:  tlio  cuticle) 
deep  yellow,  like  aniline,  but  do  not  produce  any  blue  colour  with  cbloride 
of  lime.     (Hofmanu  &  Musprutt.) 

T.  /3.  Crystallises  from  the  oqiicous  solution  by  slow  cooling  in  long 
needles;  but  oy  more  rapid  cooling,  in  small  tabular  or  nccdicslmped 
crystals  with  angles  of  OU^  and  II  {\  having  tlio  smaller  angle  tniiicatcd 
in  such  a  manner  us  to  produce  a  six-sided  table  with  angles  of  111-^  and 
138°.  From  an  alcoholic  solution,  the  rhombic  tables  separate  unalterod 
tO'jether  with  the  six-sided  tables;  an  ethereal  solution  yields  sometimes 
tables,  sometimes  capillary  needles;  from  an  aqueous  solution  containing 
carbonate  of  soda,  rhombic  tables  of  35""  and  12;>°  are  obtained;  by  sub- 
limation., sometimes  needles,  sometimes  irregular  lamina*.  The  crystaU 
melt  at  I4r\  volatilise  at  about  the  same  temperature,  and  sublime 
very  beautifully  when  heated  between  two  watch-glasses.  At  100",  the 
sublimation  is  scarcely  perceptible.  Tbe  crystals  ^Tiave  also  scarcely  any 
Uste.  (Arppo.) 
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Deeompofiliout.  I.  The  vapour  of  nitranilin©  bums  with  a  bright 
Bootv  flame.  —  2.  Nilranilino  «  distils  when  heated  almost  without 
rosiclae;  /J  leaves  a  very  considerable  quantity  of  carbonaceous  matter. 
(Arppe.)  —  3.  Bromine  converts  nitraniline  with  great  rise  of  tempera- 
ture and  evolution  of  hydrobromic  acid  gas,  into  a  brown  resin  whose 
solution  in  hot  alcohol  deposits  yellowish  neutrjil  crystals,  insoluble  in 
water,  acids,  and  alkalis,  and  probably  consisting  of  nilrobromanilino 
C»'NXBr*H'.  (Hofman  &  Muspratt.)  —  4.  iVitric  acid  acts  violently  on 
nitrauilino  *»,  and  converts  it  after  lonfj  hoiliufr  into  an  acid  which  appears 
to  be  picric  acid.  (Ilofmann  &  Muspratt.)  —  Nitraniline  fi  Is  dissolved  by 
nitric  acid,  even  in  the  highly  concentrated  state,  without  visible  ilecom- 
IKtsillon.      (Arppe.)  — 5.  rr(iwoi«   chloricU  of  cyanorjin  passed  tbrough 
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NUi'Qte  of  a-Nifranili-M.  —Crystallino  powder,  eaeily  soluble  in  water, 
bat  sparingly  in  nitric  acid:  hence  when  nitric  acid  is  poured  upon  the 
base,  a  white  crystalline  powder  \h  produced  whicli  disappears  on  aildltion 
of  water.  (Arppe.)  I'^is  result  is  not  in  accordance  with  HoliiiaDn  &  Muspratt's 
•UteuieDt  thai  a-mtrHnitine  is  violently  decomposed  bjr  nitric  acid. 

Nitrate  of  fi-Ni(raniline.  —  The  base  diaaalves  very  readily  in  warm 
nitric  acid.  The  salt  crystAllises  in  shining  needles  several  linca  luui^ 
uid  perpendicularly  truncated,  and  is  decomposed  by  water.     (Arppe.) 

C/i/oroplatinaU  of  a-Xitraniline. — The  alcoholic  (but  not  the  aqueous) 
solution  of  hydrochloratc  of  o-nitrauilino  forma  with  bichloride  of 
platinum,  a  yellow  crystalline  precipitate,  which  must  be  washed  with 
ether,  dissolves  readily  in  water  and  alcohol,  and  contains  28'<)2  p.  c. 
platinum;  therefore  =  C"NXH«,HCl,PtC]".    (Hofraann  &  Muspratt.) 

Chhroplatinate  of  f^-iYitrajiiUnc.  —a.  C"NXH^HCI,PtCl^— A  con- 
centrated aqueous  or  alcoholic  solution  of  hicliloride  of  platinum,  is 
mixed  with  a  warm  concentrated  solution  of  hydrochlorate  of  /^-nitra- 
nilinc;  the  roaultiiig  yellow  |irecipi(ato  collecled  in  an  empty  glasa 
funnel;  the  motber-Iiqiior  left  to  drain;  and  the  precipitate  washed,  first 
with  an  alcoltolic  solution  of  /3-nitraniline^  and  dnally  with  ether.  —  Or, 
the  two  salts  are  mixed  in  the  state  of  concentrated  alcoholic  solution; 
the  precipitate  rinsed  with  a  small  quantiiv  of  waterj  and  the  mother- 
liquor  removed  as  completely  as  possible  oy  pressure.  —  The  salt,  when 
dry  has  a  yellow  colour.  From  a  concculrateJ  alooholic  solution,  it  crys- 
tallises almoKt  inst:intly  in  capillary  needles  nnited  in  stellate  groups. 
May  bo  hcjiU'd  to  100  without  decomposition,  but  at  a  hij^ber  tempe- 
rature, it  takes  lire  and  burns  with  slight  detonation.  Dissolves  in  water, 
and  much  more  readily  in  alcohol;  soluble  also  in  ether:  water  added  to 
the  alcoholic  solution  throws  down  a  copious  precipitate  of  the  unaltered 
smlt.  The  aqueous  solution  is  decomposed  by  evuporatiou;  the  alcoholic 
solution  is  more  stable.  The  solubilitv  of  the  salt  in  water,  alcohol,  and 
ether,  is  increased  by  the  presence  of  hydrochloric  acid.  The  crystals 
^ve  by  analysis  38*22  p.  c.  platinum;  the  precipitate  formed  by  water 
in  the  alcoholic  solution,  jf^are  2845  p.  c.  (Arppe) 

b.  C'"NXH«,HCl,2PtCP.  — Uemains  as  a  yellow  less  soluble  com- 
pound when  the  salt  a  is  washed  with  a  mixture  of  alcohol  and  ether. 
Coutains  3H-IG  p.  o  platinum.  It  is  partially  di&solved  by  alkalis, 
forming  a  red  solution;  but  part  remains  undissolved  in  the  form  of  a 
brick-red  |K>wder,  which  dissolves  with  rod  colour  in  water  and  in 
alcohol  The  aqueous  solution  once  yielded  small  regular  octohcdrona  of 
ft  rod  colour.     (Arppe.) 

Oxalate  of  m^Hitranilitte. — An  alcoholio  solution  of  a-nitraniliue  forms 
with  alcoholio  oxalic  acid,  yellowish  orystalj^,  which,  when  washed  with 
ether  and  dried  on  a  tile,  contain  41*30  p.  c.  C  and  309  H,  and  ate 
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therefore  C»»NXH«  HO^OH'O*.      (Hofmann  Sc  Mnspnit)  —  OrahxU 

^'Nitrnmliftf  crystallises  in  delicate  neeillcs  and  lamiiise  :  it  is  aa  aoid, 
Bparin^Iy  soluble  salt,  nnd  forma  a  yellow  solution.     (Arppe.) 

Tartrate  of  n-NitraniUne  forms  a  yellow  eolutioD  from  wbiob  the  salt 
cryetaltiAeit  in  yoUow  rectangnlar  tables.  Potash  decomposes  the  solution, 
separating  tie  base  in  the  form  of  a  yellow  crystalline  precipitate  soluble 
in  excess  of  the  alkali.  —  Tartrntf  of  fj-Niiranifine  crystallises  in  yellow 
needles;  pota»b  does  not  precipitate,  but  dissolves  it,  furming  a  red 
solution.     (Arppe.) 

A  solutinn  of  either  modtficatioa  of  lifdrochlorate  of  nitraniline,  mixed  with  ■ 
recently  prepsretl  infuaion  of  ffolUnuU  and  aftdnrardi  with  a  fmaU  quantity  of  |>otAkh, 
yields  a  ci>{nuui  (lucculrnt  or  ulmo&t  gummy  preci|iitate,  which  is  decomposed  by  exroa 
of  potuh,  ■  portion  of  the  base  being  separated  in  the  crjstaJline  fono.     (Arppe.) 

Nitraniline  dissolves  with  red-brown  colonr  in  alcohol  and  eiktr. 
(Hofmann  &  Muspratt).  Both  modiiioatione  dissolve  with  facility  in 
alcohol  and  ether.     (Arppo.) 


IT.    Momtnhnucleus  C"NX«H» 

Binitraniline. 
C"N"H»0«  =  C'*NX»H».in. 

GoTTLiBa  Ann.  Pknrm,  85,  17. 
DiHitraniline,  DiHitropkfnylamine, 

FoTPtation  and  Prfpanttion.     By  the  action  of  alkalis  on  citraco- 
binitranil : 

Cax>H70"  +  4110  -  C'*N»H»0«  4  C»HK)». 
citracobinitranil.  biiiitrsDiline.  dtraconic  add. 

Wlien  citracobinitranil  is  treated  with  a  boiling  dilute  solution  of 
carbonate  of  soda,  carbonic  acid  is  evolved,  and  the  light  doeouleat 
crystals  of  the  anil  arc  partly  dissolved,  and  partly  converted  into  ft 
heavy,  yellow,  crystalline  powder  consisting  of  binitraniline;  when  tkt 
action  is  complete,  this  substance  separates  out  in  more  definite  crystals. 
If  the  boiling  be  not  continued  long  enough  to  eniure  the  complete  dccompoaition  of 
the  anil  in  the  manner  alMvo-mciaioned,  the  inollirr-liqunr  i^  fnund  to  contain  rilraeo* 
LinitranUate  of  aoda  u  well  oi  citraconate.  The  binitraniline  Is  parlfied  by 
crystalliiino;  it  several  times  from  boiling  water. 


Propfrtitt.  Crystaltiscfl  by  spontaneous  evaporation  of  its  solntioa 
in  a  mixture  of  alndiol  and  other,  in  greenish -yellow,  rather  brilliant 
tablcj',  rxhibitinjs'  a  bluish  tint  by  rofleotoil  light  on  the  lateral  fnoes. 
Inodorous.  Boils  at  185°,  giving  ufif  yellow  vapours,  which  oondeow  iB 
tho  form  of  a  yellow  sublimate;  the  molted  portion  solidifies  on  eoolinf 
into  a  deep  yellow  crystalline  maw. 


AMIDONTTRANILTNE. 
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Hcatet!  suddenly  in  a  tube,  it  blackens  and  explodes  with  faoiUty.  — 

Salpliidc  of  ainmunium  converts  it  into  umiduDilrauiUnc. 

C'^'=H*0'  +  6HS  =  C^N'H^O*  +  4H0  +  68. 

Binitraniline  dissolves  tjparingly  In  cold  water,  but  readily  in  boiling 
water  aitd  in  hot  alco/iol. 

It  does  not  combine  with  acids.     (Gottlieb.)  %. 


Aiotamidogtn-wickux  C'NAdH*. 

Semibeuzidam. 
C'WHM  -  C"NAdH*,H".  % 

ZlKlN.     (1844.)     J.  pr.  Chcn\,  33,  34. 
Axophenylamine  (Gerbtrdt).  Azanitine, 

When  an  alcoholic  solution  of  binitrobenzene  (p.  205),  u  distilled 
with  hydrosulphato  of  aDiiiionia,  thero  remains,  together  with  a  largo 
quantity  of  precipitated  sulphur,  a  yollowiah-browii  resinous  aubatance, 
wnich  is  insuluble  in  water,  and  separates  from  lboilin<r  nlouhul  or  ether, 
when  left  lu  cuul  without  contuci  of  air,  in  yeUowish  dakea. 

Tbesa  ti.ikea  contain  8  At.  II  to  12  At.  C;  they  molt  under  boiling 
water  into  a  bronrn  viscid  liquid;  when  exposed  to  tbc  air  especially  in 
the  moist  tita.te,  they  quickly  assume  a  giecnish  culuur;  aud  the  yellow 
solotiou  iu  alcohol  or  ether  quickly  becoino8  darker  on  exposure  to  the 
air,  and  deposits  a  greenish  powder. 

The  compounds  of  this  substance  with  enlphurio  and  hydrochlorio 
acid  are  yclluw,  eobily  dccompodible  salts,  nearly  insoluble  in  water, 
alcohol  aud  ether.    (Zinin.) 


IT.  Azonitroamidogfn-nucUui  C'NXAdH*. 

Amidonitraniline . 
C»N>H'0»  =  C»NXAdH»,H*. 

Gottlieb.     Ann.  Fftxirm,  85,  27. 

AMophtnjfltimiM  (Gottlieb),  NitraxopMeny limine  (G«'rb«rJt}. 


29(»       BENZENE:  CONJUGATED  COMPOUNDS  OF  ONB  AT. 

Oxalate  of  AmidonUmnUnf.  —  Ot»tftiiied  by  di>soW)ng  tbe 
aqiicons  oxalic  acid.  From  concentrated  solutions  it  eeparatea  in  TcUov 
needles;  from  more  dilute  suliitious,  in  browuisli-yeltow  pni<m«^  exhibiting 
a  bluish  irideficence  ou  certain  faces.  It  is  anhydroofi,  and  dissolve*  fail 
sparingly  in  cold  water. 
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Amidonitraniline   disaolveti  iu   alcohol  and   €tfifr,   forminn;    dciep  t*I 
solutions.     (Gottlieb.)  %. 


Conju^ateil  ComponmU  of  1  At.  C"NH*  or  a  ttimiiar  ^ucUtu, 

Sulphauilic  Acid. 
C»NH'6*0»  =  C"NH',2S0'. 

Obrhardt.     y,  J.  Pharm.  lOj  5;  abstr.  CompU  rend,  21,  285. 


AnHimckir^eisatire,  SulfaniltM^urt,  Acide  nlfani/i^ue,  Phtn^Uuiph> 


Formation.  By  hcatinju;  oil  of  vitriol  with  aniline.  formaailitU, 
uxanilide  (GorhRrdt),  c-itrbunilido  or  aiiilinotirca  (llofmaiin),  or  bv 
boiling  aulpbobenzolic  acid  with  nitric  ncid,  and  tn'attn^  the  r«9olttii| 
nitro6ul))hobenzolic  acid,  C"XH*,2S0'  with  sulphnretted  bydrogeo,  afe«r 
combining  it  with  ammonia;  it  is  thereby  converted  into  salphaniJAte  U 
ammonia.     (Laureutj  Compt.  reml.  31j  538.) 


Preparation,  1.  A  solution  of  aniline  in  a  sli^bt  oxoea  of  sbJiiliarW 
acid  is  evaporated  to  dryness;  the  re^idiio  healed,  cautiously  and  viih 
constant  stirring,  as  loug  as  vrater  and  aniline  continue  to  eacspe.  at4 
crystallised  from  boiling  water,  —  '2.  Better  :  the  mixture  of  formaiitbiic 
and  oxanilide  which  remains  after  heating  oxalate  of  aniline  to  I80\  n 
mixed  with  oil  of  vitriol  to  the  cousieteuce  of  a  thick  pulp;  tbis  niixtan 
heated  in  a  flask,  but  eo  gcutly  that  no  blackening  shall  take  place,  sai 
U  long  as  carbonic  acid  and  earbonic  oxide  continue  to  escape  with  cAc^ 
rescenoe;  tbo  residue  exposed  in  a  shallow  dish  to  a  moist  atmosphere; 
the  crystalline  mass  suspended  in  and  washed  with  cold  waler,  ao4 
rccrystallised  from  boiling  water.  (Gcrhardi.) — 3.  Tbe  8olttti<ia  of 
aniline-urea  in  oil  of  vitriol  is  gently  liciited;  the  brownish  mixtai*^ 
sulphate  of  ammonia  and  sulphanilic  acid,  which  forms,  with  erolataMi 
of  carbonic  acid,  washed  with  water;  and  the  crystaltino  jxoab  thoam* 
dnced,  washed  with  auimal  charcoal  and  crystallised  from  liot  watar. 
(HofimaQD,  Ann.  Phnrm.  70,  133.) 


SULPHANILIC  ACID. 


Propertie$.     Colourle&s,  rhombic  tables,  baving  a  strong  lustre  and 
very  sour  ta&te. 


12  C — .  72 

N 14 

7  H „....  7 

2  S 32 

6  0 48 

C'«NH?,2S0»  173 
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4-05    4-33 
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10000 


Decompositions,  1.  The  acid,  wben  subjected  to  dry  distillation, 
becomes  carbonised,  melts,  and  gives  ofl'  a  largo  quuntity  of  sul- 
phurous acid,  togetber  with  an  oil  which  solidifies  on  cooling,  and 
forms  with  water,  sulphite  of  uuitiue.  —  2.  The  aqueous  solution  of 
sulpbanilio  acid  mixed  with  rA/orini"-water,  assumes  a  pale  carmine- 
colour,  gradually  chauging  to  brown- red.  —  3.  Tbo  samo  solution,  even 
when  very  dilute,  Iiccomes  milky  on  addition  of  broinim^-wxiterf  and 
yields  after  a  while,  a  white  curdy  precipitato  insoluble  in  {lotasb. — 
4.  The  solution  is  coloured  brown-red  hy  chromic  acid. —  5.  Cold  concen- 
trated nitric  acid  does  not  act  upon  sulphanilic  acid;  but  hot  nitric  acid, 
forms,  with  great  evolution  of  g:i^,  a  red  solution  which  deposits  a  resin 
when  left  at  rest. —  G.  Anhydrous  «H/pAuWc  an'rf  carbonises  the  greater 
part  of  salpbanillc  acid,  in  spite  of  external  cooling. — 7.  When  the  acid 
18  heated  with  pot<uh-/ime,  pure  aniline  distils  over,  and  a  sulphate  is  left 
behind.  In  the  case  of  uther  nnilides  also,  the  nitrogen  cannot  bu  dtt^ririiued 
(according  to  Will  k  Varrentrapp'i  meehod)  by  meani  of  potuh-lime.    (Gerhardt.) 


Combinations.  The  acid  dissolves  sparingly  in  cold,  more  abundantly 
in  boiline  icater.     (Gerhardt.) 

SidpJuiniUites.  The  acid  decomposes  alkaline  carbonates  with  effer- 
vescence; it  neutralises  bases  perfectly,  and  is  separated  by  mineral  acids 
from  the  concentrated  solutions  of  its  salts,  in  slender  needles. 
(Gerhardt.) 

Sul^hanilaU  of  Ammonia.  —  The  solution  of  tho  acid  in  aqueooa 
ammonia  yields  by  spoiitaueous  evaporation,  highly  lustrous,  thin,  six- 
sided  or  rectangular  ^bles,  which  become  dull  at  100",  and  at  a  higher 
temperature,  yield  sulphurous  acid  and  the  same  oil  as  the  free  acid. 
(Gerhardt.) 


Crystals  at  100'. 
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Sttlphanilate  of  Soda.  —  The  aqueous  acid  ncntralised  with  carbonate 
of  soda,  crystallises  by  spontaneous  evaporation  in  large  eight-sided 
tables,  whereas  from  boiling  alcohol  (which  loaves  a  small  quantity  of 
carbonate  of  soda  mixed  witb  the  salt)  needles  are  obtained. '  The 
tabular  crystals  contain  14*65  p.  c.  (4  At.)  water;  when  beated,  tliey  give 
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eoaUiniof,  wbea  drieH  at  120'',  38-58  p.  o,  filTtr  (Bocktoa  $t  HoAaaai 

Sulpkn-nUaU  of  Anil  in*.  — Aqoaoai  aailice,  nturaUd  wbtU  faot 
lulpb&oilic  acid.  yieltU  oa  oooliaf,  ncadle*  ooMitltDg  of  tho   fr««  acii, 
and  afterward*  oo  eTaporatiog  the  nother-liqaor,  laminn  of  Lh«  anilia^- 
•alt. 

Sulphanilic    acid    diMotrcs   in   olooKol  lesa  eaaUy   tban 
(0«rhanit.) 


^-   Bisnlphanilic  Add. 
C"NH'S*0"  =  C"NH',4S0«. 


BocKTOH  k  A.  W.  HoFMAicn.     CK<m,  Sec  Q*.  J.  0,  %SQ. 


IHtutph^niiie  4tid,  PktnplduHlphgmit  0eH. 


SULPHAMLIC  ACID. 


Prop^iiii.     Colourless,  rhombic  tables,  having  a  strong  lustre  and  a 
very  eour  taste. 
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Decompontiom.  1.  The  acid,  when  subjected  to  dry  ilistillation, 
becoTDCS  carbonised,  melts,  and  gives  off  a  large  quantity  of  sul- 
phurous acid,  together  with  an  oil  which  solidifies  ou  cooling,  and 
forms  nitl)  water,  sulphite  of  aniline. —  2.  The  aqueous  solution  of 
sulpbanihc  acid  niixed  with  c/i/oriW- water,  assumes  a  pale  carmine- 
colour,  gradually  chonging  to  browii-red.  —  3.  The  same  solution,  even 
when  very  dilute,  hecoraea  milky  on  addition  of  iromiW-wator,  and 
yields  after  »  while,  a  white  curdy  precipitate  iusoluble  in  potash. — 
4.  The  Bolution  is  coloured  hrowti-red  hyckromic  acid. —  5,  Cold  conceu- 
trated  nitric  acid  dues  not  act  upou  sulphanilic  uctd;  but  hot  uitric  acid, 
forms,  with  great  ovulation  of  gas,  a  red  solution  which  deposits  a  rcdin 
when  left  at  rest. —  6.  Anhydrous  sulphuric  acid  carbonises  the  greater 
part  of  BulphfLDJlic  acid,  in  spite  of  external  cooling. — 7.  When  the  acid 
18  heated  with  potash-limf,  pure  aniline  distils  over,  and  a  sulphate  U  left 
behind.  In  tbo  case  of  nttier  aiiilidea  also,  the  nitrogen  cannot  be  detertnined 
(accordiog  to  Will  it  Vvrentraiip'ft  Qiethod)  by  means  of  potaih-lime.     (Gerb&rdt.) 


Comhinatiom.  The  acid  dissolves  sparingly  in  coldj  more  abundantly 
ID  boiling  water,     (Gerhardt.) 

SiUpfianilntes.  The  acid  decomposer  alkaline  carbonates  with  cfTer- 
vescence;  it  neutralises  bases  perfectly,  an<l  is  separated  by  mineral  acids 
from  the  concentrated  solutions  of  its  salts,  in  slender  needles. 
(Gerhardt.) 

StU^hanihiU  of  Amvwnia,  —  The  solution  of  the  acid  in  aqueous 
ammonia  yields  by  spontaneous  evaporation,  highly  lustrous,  thin,  six- 
Bided  or  rectangular  tables,  which  become  dull  at  lUO"*,  and  at  a  higher 
temperature,  yield  sulphurous  ooid  and  the  same  oil  aa  the  free  acid. 
(Qerhardt.) 


Cr^tiuU  at  100". 
12  C 72 

2N    « „ 28 

10  H    10 

2S0» 80 

CKNH'(NHVSO>    ISO 


Q«rhirdt. 

37-89    37-6 

14-74 

6-20     5'4 

42-11 


100-00 


SulphanilaU  of  Soda.  —  The  aqueous  acid  neutralised  with  carbonate 
of  soda,  crystallises  by  spontaneous  evaporation  in  largo  eight-sided 
tables,  whereas  from  boiling  alcohol  (which  leaves  a  small  quantity  of 
carbonate  of  soda  mixed  with  the  salt)  needles  are  obtained,  i  The 
tabular  crystals  contain  1 4"65  p.  o.  (4  At.)  water;  when  heated,  they  give 
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off  the  water  vith  fasioo  and  intumeaeanoe;  then  turn  brown;  vToIri 
stinking  vaftours  together  with  a.  brown  oil  coulaiuing  mnillne;  uU, 
when  heated  id  the  liir,  yield  a  blue  flume  and  eulphurous  acid.  On  gac 
occasion,  large  ]>ri6mB  were  obtained,  containiuj(  53'6  p.  c.  (24  At.) 
water  of  crystalliBation.     (Qerhardc.) 


Dritd  at  100*. 
U  C 72-0     . 

36*88    .. 
..      717 
..      3-08    ^ 
..     11-89    .. 
..     16-39    „ 
.     24'M 

Gerhardt. 
.    .      3611 

K. U'O    . 

6H ».« e-0  . 

Na  23-2    . 

28  .„    „..., .....    820    . 

6  0 «„.»....    48-0    . 

3'a 

11-4 

C«NHVN1I*),280" 19ft-2     , 

.    100-00 

Suiphanilaie  of  Baryta.  C■'NH*Ba,2S0^— Rectan^lar  prisnia, 
what  freely  soluble  in  water  (Gerhardt),  coulaiuing  28-10   p.  c    barioiL 
(Buckton  &  Hormaon.) 

Sulphanilate  of  Copper.  —  Protoxide  of  copper  dissolves  very  slowly, 
but  the  hydrate,  readily,  in  the  aqueous  acid,  forming  a  groen  liqaid, 
which,  by  evaporation  and  cooling,  yields  abort,  bard,  blackiab-greeo 
prisms  having  a  strong  lustre.  Thefio  crystals,  when  beated  abore  lOi', 
give  off  their  water  and  assume  a  dingy  yellow  colour,  and  at  a  kighir 
temporaturo  swell  up  in  vermiform  masses.  " 


CrytitU*. 

U«rhsTd(. 

18  C - 72    .. 

-    90^    ... 

305 

N    „ „...«     14    .. 

..      5-84 

IV     B          (•t*»Mt*HHt><llttM>m<nM             10 

417     .. 

4-3 

Ca 32    . 

.     13-33    .. 

130 

S8 „.„ «.„ 32 

13-33 

10  O 80    .. 

..     33-SS 

C»N«Cu.2SO"  +  4Aq    .„.  240    . 

.  lOOOO 

5u/pAani7a<e  p/'iS^i/vfr.  C^N'Ag.SSO*.— .Sbining  acalea  (OttrharJt) 
containini^,  when  dried  at  120^  38*58  p.  o.  ailver.  (Buoktoo  $t  HoftnasB.y 

SulphanilaU  of  Aniline.  — Aqueous  aniline,  saturated  wbiU  hoi  witb 
sulpbanilio  acid,  yields  on  cooling,  needles  consisting  of  the  fr«e  acid, 
ana  afterwards  on  evaporating  the  mother-liquor,  laminte  of  the  aniliae- 
salt. 

Sulpbanilio    acid    dissolves    in   aUoIiol   less   canly   than 
(Oerbariit) 


Y-  Bisulphanilic  Acid. 
C"NH'S*0"  =  C"NH',4S0«. 

6.  B.  BccrroK  A  A.  W.  Hofmank.    Chem,  Soc  On,  J.  9,  SS8. 


Pitttl/fAaiUKt  »tid,  Phm^ldituiphamit  »eH. 


BISULPHANILIC  ACID. 
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Obtained  by  the  aotion  of  faming  etilphnrio  ncirl  on  enlplmntlic  ncid. 
Dry  and  finely  pulverised  sulpbanilic  acid  is  stirred  up  with  fuming 
solphurie  aeid  to  tlie  oonsistenco  of  a  thin  paste;  the  mixture  heated  in 
an  air-bath  to  between  160°  and  ITO"^,  at  which  temperature  eulphnrouR 
acid  jmt  begins  to  nscape;  and  the  digestion  continued  for  about  seven 
hours,  or  till  a  portion  taken  ont  on  a  glau  rod  no  longer  solidifiefl  on 
cooling.  The  mass,  which  has  the  consistence  of  treacle,  is  tbon 
difiAolveU  in  cold  water,  and  separated  by  filtration  from  a  black  insoluble, 
apparently  crystalline  substance. 

Bisulphanilio  acid  separated  from  the  lead-salt  bv  sulphuretted 
hydrogen  haa  a  very  acid  and  pungent  tnate;  it  crystallises  with  great 
difficulty,  but  ia  precipitated  in  white  grains  from  a  strong  aqneoua 
solution  by  addition  of  alcohol;  the  precipitation  is  facilitated  i)y  adding 
a  little  ether. 


12  C     

Caieulalion 

72    . 
U    ... 

r  ... 
H  ... 

96".,. 

.     29-46 

N :., 

f  H  ...,«« 

" 

....       5-53 
....      2*76 

4    0.Mt.il.*.»>..M» 

12  0    „-. 

....     85-30 
. ..    37M 

C"^'H^480»  .. 



253    ... 

....  100-00 

Uij  also  be  rtguded  as  C^'H'Ad,4SO>. 

Bisnlpbanilic  acid  is  easily  soluble  in  ipatfr. 

The  Bisulpluinilates  contain  C"NH^M',^SO^  Tho  barium  and  silver- 
salts  are  soluble  in  water,  but  iusolublu  in  alcohol  and  ether. 

BUutpkanihiU  of  Batyta.  ^Tbo  aqueous  acid  obtained  as  above,  is 
Batumted  with  carbonate  of  baryta,  the  liquid  evaporated  to  dryness, 
whereby  a  further  separation  of  the  black  substance  is  efTeoted,  the 
baryta-salt  redis^olved,  the  solution  treated  with  a  small  quantity  of 
alcohol,  which  precipitates  a  small  quantity  of  sulnhanilate  of  baryta, 
and  the  filtrate  evaporated  either  over  tho  water-bath,  whereby  a  horny 
fissured  mass,  is  Uft,  or  in  vacuo,  whereby  tho  salt  is  obtained  in 
microscopic  crystals. 


12  C    .«. 720  .. 

N   ...- U-0  .. 

5  H   5'0  .. 

SBa 137-2  . 

4  8 64-0  .. 

12  O    96-0  .. 

D»NH'B«»490»    W8-2  ., 


Boclcton  &  UofmuiD. 

i8-5a 

3-60 

1-28 

85-30     35-30 

16'49     16-32 

2475 


1 00^00 


The  salt  boated  on  platinum  foil,  blackens  without  inflaming.  Heated 
in  close  vessels,  it  yields  a  vapour  which  sublimes  lu  beautiful  crystals, 
probably  of  sulphite  of  aniline.  Jt  is  decomposed  by  strong  nitric  acid, 
yielding  sulphate  of  baryta,  and  a  yellow  liquid,  which  when  evaporated, 
leaves  crystals  having  a  very  bitter  tusto. 
I  Bitulphanilate  o/  Silwr.     C"NH»Ag»,4S0».  •-  By  aatnniting  tho 

I    aqneoos  aeid  with  carbonate  of  silver,  and  precipitating  with  a  mixtuwi 


TWMlliflfHeAai^MantifBi^gfyMHftiDa  wter,  Mmdmttmqm- 
t»iH  fr^m  tlwn'  SiqveMt  <»iifMi  ra  tlw  OTHaffiae  st&te  bj;  :kci<ij. 

TW  riWiwoi^iifijiato  u  mwj'iHUleJ  im  tie  ioni  of  m  luipid  oil,  qu^ 
dbsagw  to  pale  jell^v  CT^vuliioc  «e*leo  vhieh  bbm  W  ^skklj  vmIh 

uul  «be&  lie&botic  «olattaiis  mrt  oae^p  s  k^^  i^Mb  h  naoadi»tcfj  pctci- 
fitotoJ..  Tbeerm&k  eoBtrnm  31  .53  |h»«^  pliiUKsi,  mad  are  rtiaifcn 
OTfH^HCl,PtCP. 

Tbe  oxaUte  crystaSHaeB  readily,  bat  qaicklj 
aailme,  (Hobamnn.) 


Fonnanilide. 
C«NH'0«  =  C«(CH)AdH*,0«,  I 


OxbHjUIDT.  (1845.)     y.  jinn,  Chim.  Phy$.  14,  120  and   15,   88;  abi 

If.  J.  Pharm.  8,  58;  al«o  J.  pr,  Chan.  35,  295 ^.  J, 

9,  409. 


Fmmaium  (p.  2fi2).  1]^ 


Preparation.  Tbe  mixtare  of  formaDUide  and  oxaailide  obtaiaadW 

b«attatf  oxalate  of  amline  to  between  160°  and  180^  18  treated  witk  eoH 

ihot  to  oxtraot  the  fonner;  the  solntioo  partiaUy  evapoiated  nd 
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separated  from  a  brown  product  formed  from  the  oxalate  of  aniline  by 
tbo  action  of  the  air;  and  tho  furniiinllido  oWined  by  farther  evapora* 
lion,  first  in  cotourless  oily  drops  which  sink  to  the  bottom,  and  after- 
wards by  evapor.vciou  in  prisms. 

Propf.rt'iM.  Flat,  acuminated,  rectangular  prisma  resembling  urea; 
melts  at  48^  into  an  oil  which  givp^  off  vapaura  even  at  100°,  remains 
liquid  much  below  46",  but  if  then  stirred  with  a  glass  rod,  instantly 
solidifies.     Slightly  bitter,  neutral. 


4^n•/w«.Ilfl/100^ 

14  C  »..„ 84     . 

N  U     . 

7  H  .„ « „ 7     . 

2  O 16     . 

..     69-42     .. 
..     1I57 
..       5-79     .. 
..     13-22 

Gerhfttdr. 
6915 

6-10 

C"NU'C>' 121     . 

Metunertc  with  benzimide. 

,.   lOOOO 

DecomposUiotts.  I.  With  hot  oil  of  vitriol,  formanilide  forms  sulpha- 
nilic  acid,   without  blackening,  but  with   evolution  of  carbonic  oxide. 

C"NH70»  +  2S03  «  2CO  +  Cl■NH^•2S0^ 

Dilnte  snlphurlc  acid  heated  with  fornianilide  eliminates  formic  acid. — 
3.  Dilute  chromic  acid  mixed  xvith  formanillde  turns  green  after  a  while, 
but  when  tho  mixture  is  boiled,  with  addition  of  sulphuric  acid,  a  preci- 
pitate is  quickly  formed  of  the  same  nature  as  with  anilinf>.  —  4.  Cold 
potash-ley  doe.s  not  act  upon  it,  but  boiling  potash  eliminates  aniline  in 
a  few  seconds. 

ComhinoHons.  Aniline  dissolves  with  tolerable  facility  in  water,  espd- 
cially  in  hot  water.  It  melts  under  water  even,  below  46°,  and  remains 
liq^uid  for  several  days  after  cooling.  (Qerhardt.) 


Anilocyanic  Acid. 
C'*NH»0*  =  C»CyH,0». 

■A.  W.  HoPMANif.  (1850.)    Ann.  Phat-m.  74,  9. 

Formation,  By  the  dry  distillation  of  melanoximide,  sparingly  by  that 
of  oxalate  of  melaniline.  ^»ot  by  distilling  aulphocirbulate  of  barjti  with  cftoate 
of  potuh,  or  bj  dlsulliug  anthrBnilic  uid  or  BsUcylamide  with  phoiplioric  acid. 

Preparation.  Well  dried  mclanoximide  is  subjected  to  dry  distilla- 
tion in  perfectly  dry  vessels;  nud  the  pale  yellow  distillate  cooled, 
filtered  to  separate  it  from  the  crystallised  carbanllide,  and  rectified  in  a 
tube,  moisturo  being  carefully  excluded  throughout  the  whole  series  of 
operations. 
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Propertitt.  — Thia,  trnDspareni,  colourlese,  atroDgly  rcfrmctinf  U< 
hoaviar   than  vater,    boiling   at    ITS'*   and    finally    at    180'^,    having 
extremely   powerful   odonr  of  cyanogen,  hydrocyanio  acid  and  aiiilii 
together,  exciting  a  copious  flow  of  tears,  and  produoiug    au^Tocatiua  la 
the  throat  when  inhaled. 


14  0  

H  .-.. 

ft  H „...„ 

2  0  

« 84     . 

14     . 

ft     . 

16     . 

..     70-58    .. 
..     U-77    ... 
..      4-20    .. 
..     13-45     .. 

Hofoaaini. 
70-02 

n-M 

4-37 

13-69 

C'*NU»03 

U9     . 

..  100-00     ... 

10000 

C^^W  (cjanic  add)  -i-  C^^*.     (Hofmuin.) 


J}ecompotiiio7u.  1.  With  oil  of  vitriol,  the  acid  ia  reaolred  into  carbonic 

oxide  and  sutphanilic  acid  : 

[C"NH»Cy  +  2S0»  =  2C0  +  CbNH»,2SO».] 

2.  With  hydrochioric  acid,  it  ia  resolved  into  oarboaic  acid  and  hy4io* 

chlorate  of  aniline ; 

C»NH»05  +  2H0  +  HCl  -  2C0»  +  C^NtF.HCl. 

3.  With  tPaUr,  into  carbonic  acid  and  crystaUisiog  carbanilida; 

BCMNH^O"  +  aUO  -  2CO«  +  C»K*H^Hfi. 

4.  With  potoifk-Uy^  it  is  quickly  resolved  into  carbonate  of  potaab  ttl 
free  aniline  : 

C"NH»03  +  2HO  +  2K0  »  2(KO,CO*)  +  CONH'. 

5.  With  ammonioj  it  evolves  great  heat,  and  immediately  solidifies  in  ih$ 
form  of  aniliue-urea : 

C'NHK)"  +  NH'  -  C"NniK)". 

6.  With  aniline  it  becomes  heated,  and  immediately  solidifies  in  the  fiim 
of  carbanilido  : 

C'^NHMy  +  C>»Nir  =  CN'HBOa. 

7.  Its  clear  solution  in  wood-spirit^  alcohol,  fmel-oil^  or  carhoOc  ofid^  IJh 
formation  of  which  is  attended  with  great  evolution  of  teat,  quickly 
tteposita  beautiful  crystals,  which  melt  at  100",  are  insoluble  in  waist  Wl 
dissolve  readily  in  alcohol  or  ether.  These  crystals  appear  to  (w  ais- 
turcs.    Those  obtained  from  wood-spirit  contain  63  40  p.  c.  C  and  7-33*  R 


»  p.  c, 
.dH* 


and  are  therefurc  perba|»s  C"NH»0*  [  =  C"{C'H')AdH\2CO»).  Thaw 
from  alo'thul  contain  (j674  p.  c.  0  and  GA.^H,  and  are  therpfof«  partMi 
C"NH"0*=  [0»«(C*H»)AdHSiCO>].  According  to  this,  lb»  ^gS 
should  bo  aniilogouil  to  the  oompoand  ethora  of  tho  amtiloffta  att^ 
(vii,  220.)    (Kofoiann.) 
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T  Cyanilide. 
C»N'H«  =  C"CyAdH*. 

CxnoDRa  A  Cloez.     Gmpt.  raid.  38,  355. 

When  pure  and  very  dry  (^atiOou*  chloride  of  cyanogen  ia  passed  into 
a  eolation  of  aniline  into  anhydrous  ether  cooled  with  ice,  a  crystalline 
deposit  is  formed,  consisting  of  hydrochlonito  of  aniline  which  continually 
increases;  and  the  filtrate  evaporated  over  the  water-bath,  leaves  cyani- 
lide in  the  form  of  a  viscid  niiLSfl  which  vultdifies  as  it  cuols. 

Reddish  substance  resembling  culophonium  in  friability,  concboVd&l 
fracture  and  transluccnoo.  It  is  completely  decomposed  by  heat,  yielding 
various  products.  Its  alcoholic  solution  mixed  with  hydrochlorato  of 
aniline  and  evaporated  for  some  time  over  the  water-bath,  yields  crystal- 
liAed  hydrocblorate  of  melanitine  : 

mcluailiiw. 

Cyanilide  is  insoluble  in  water,  but  dissolves  readily  in  alcohol  and 
ether.  Water  added  to  the  alooholio  or  etbereal  solution,  immediately 
•eparates  a  viscous  substance  which  gradually  becomes  orystaJiino. 
(Cnhoura  &  Cloez.)  H. 


Aniline-urea. 
C»N»H*0«  =  C"CyAdH»,H»0". 

A.  W.  HoPMAnw.  (1845.)    Ann.  Pharm.  53,  £7;  67,  365;  70,  130; 
74,  14. 

A^normai  CpantU  ^  AaUiitt,  Carbamide -car  haniUdtf  Carbatiilamidt, 

Formation.     1.   From  vapour  of  cyanic  acid  nod  aniline  ^p.  253). — ' 

2.  From  dissolved  cyanato  of  potash  and  sulphatQ  of  anilino  (p.  253).  — 

3.  From  volatile  chloride  of  cyanogen  and  aniline  in  presence  of  water 
(p.  253).  —  4.  From  auilocyanic  acid  and  ammonia  (p.  302.) 

Prtparation,  The  vanonp  of  cyanic  acid  evolved  from  heated  cyanurlc 
acid  is  pasted  into  anhydrous  auilino  wbiob  niu»t  bo  kept  as  cuol  as  poa- 
fiible;  the  resulting  crystaltino  ma^s  dissolved  in  hot  water;  and  the 
solution  61tered  from  carbanilido  (which  is  produced  more  abundantly  in 
proportion  as  the  aniline  has  been  more  strongly  heated),  and  cooled  to 
the  crystallising  point.  — 2.  Aqacoiis  sulphate  or  hydrocblorate  of  aniline 
is  mixed  with  aqueous  cyanate  of  pntush,  and  the  aniline-urea,  which  \s 
but  sparingly  soluble  in  water,  separated  from  the  potush-salt  in  the 
crystalline  mass  which  forma  aft«r  a  few  hours,  by  recrystallisation,  — - 
3.  Aniline  is  mixed  with  an  aqueous  solution  of  volatile  chloride  of  cya- 
nogen (obtained  by  passing  chlorine  ;ra3  through  aqueous  hydrocyanic  acid) 
find  the  oryslAllise^l  needles  which  are   contaminated  with  hydrocblorate 
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of  aniline  and  a  small  quantity  of  melaniliDe,  pimSed  by  iniiMl 

and  two  cryetaUisatione  from  hot  water. 

^     ProperlUt,  Coloarlesi  fusible  needles  and  'inBinfft. 

UC  ™^ 84  ^  Sl'W 61-44 

2N «».«„.„..  28  ....  2058  20-i! 

8H «..  9  ..  5-89  .    _..  6-11 

2  0  16  ..  11-77  11-M 

CMN'U*0^ „ 136     .      100-00  lOO-VO 

CNH'O  (CTrbtmide)  +  C"NH*0  (cMbtmllde). 

DecompotUiom.  — 1.  AnilinO'urea  heated  abore  iU  loeltiag  pokl, 
Epvca  ui)  it«  ammonia  with  violcDcCj  solidifies  Into  a  crystalUae  of  cintii- 
lideandcyanuric  acid,  which  latter  may  he  dissolved  oat  by  boilio^  witer. 
This  mixture  iix^ca  apiin  at  a  higher  temperature  and  yields  a  £fl<ilktfl 
containing  carbanilide  : 

6C"N'H*OS  -  SNH»  +  3CMN»H1-*0=   r  C^^HKJ*. 
carbanilide.      C7aniiric  acid. 

3.  Wben  gently  heated  with  oil  of  vitriol,  it  rapidly  erolYU  eubcNiic 
acid  and  leaves  SQlphanilic  acid  and  sulphate  of  ammonia  : 

C'*Nm''05  +  2H0  +  4SO^  -  200=  +  C"NfP,2SO»  +  NH\2B0». 

3.  When  boiled  with  potash-ley,  or  more  quickly  wheo  fiued  villi 
hytlrnte  nf  putnsb,  it  gives  otf  ammonia  and  aniline,  and  leaVM  carbomt* 
of  potash  : 

C»*Nni''03  +  2H0  +  2K0  -  NH«  +  C'NH''  +  2(KO,CO«> 

It  is  not  decomposed  by  boiling  with  diluto  acids  and  olkalia. 

Comhinatimit,  Aniline-urea  diseolves  aparingly  in  cold,  aboiidaatlj 
in  boiling  venter,  and  when  immersod  in  a  small  quantity  of  boiling  water, 
melts  into  a  heavy  oil. 

Dissolves  without  dpoomposition  in  cold  oil  of  vitriol. 

Dissolves  in  nitric  acid,  but  scarcely  more  readily  than  in  w:aier,  aa^ 
(unlike  urea)  crystallises  therefrom  free  from  nitric  acid. 

It  dori  not  Uitm  Mny  doulilc  mU  with  hii-liloride  of  pUtinnm   or  any 
conip(nind  with  oznlic  arid. 

It  dissolves  readily  iu  alco^tol  and  filter,  (Uofmann.) 


Nitraniline-urea. 
C"N'H'0*  =  C"CyAdXH»,H*0". 


A.  W.  HoPMANN.     Ann.  Pharm.  67,  156;  70,  137. 

Produced,  together  with  binitromelaniline,  by  the  action   of 
chloride  of  cyanogen  on  nitranilino  dissolved  in   ether.      The 
needles  are  parilied  by  cry  stall  isatiou  from  hot  water. 


ETIIAMUXB. 
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Hofnunn. 
46-10 

4'IG 

t»N'H'0« 
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....  100-00 

Ethaniline. 
C"NH"  =  C'»(C*H»)^^H^H^ 

A.  W.  HoFMANN.  (1850.)    Ann.  P/turm,   74,    I28j   Cfi^m,  Soc  Qiu  J, 
3,  285. 

Elhylaniline,  Ethylophmylamine,  Vinaniline* 

Pivparalion.  A.  luixlaro  of  auillne  and  excess  of  bromide  of  clbyl, 
gently  heated  in  an  apparatus  which  allawd  the  condensed  vapourdto  flovr 
Back  aj^nin,  passes  into  spontancoua  ebullition,  and  afterwards  oa  cooling 
yields  crystals  of  hydrobroinate  of  ethaniline ; 

C»3Nm  +  C^H'Br  -  C"NH».HBr. 

The  mother- liquor  r«tainj  a  portion  of  the  salt  ili^soUeJ  iu  hramide  of  ethyl.  If  (ha 
qtuiDtJty  of  bromide  of  ethyl  is  deficieat,  the  ciyataU  ore  contaminated  with  hydrobro* 
mate  of  aailine.  The  aqucoue  solution  of  the  hyJrobromate  of  etbautlina 
{b  mixed  with  concentrated  potAsb,  and  tlie  brown  oil  which  rises  to  the 
surface  removed  with  the  pipette,  dried  over  hydrate  of  [totosh,  and 
rocti(ieJ« 

Propertiet,  Transparent,  colonrleiw,  strongly  refracting  oil  of  sp,  gr, 
0*9^4  at  1S°;  boih  constantly  at  204°;  smells  lilco  aniline;  does  not  pro- 
duce any  blue  colour  with  chhjride  of  lime;  colours  firwood  and  elder-pitU 
yellow,  but  much  less  strongly  than  aniline : 

Hofmann. 

16  C 96    ....    79*34    79*28 

N  14    ....    11-57 

n  H  „ „....    11     ....      9-09    9-27 

C'NH'i 121    ....  100*00 

-  C"H»,C*UM1,N.    (Hofmann.) 

Dffompotitiuns.  1.  Ethaniline  quickly  turns  brown  when  exposed  to 
the  air,  or  even  under  the  mere  influence  of  lig;bt.  —  2.  With  hyomine  it 
forms  a  neutral  (terbroruanirnio?)  and  a  bjisic  compound.  —  3.  It  takes  fire 
in  contact  witli  dry  chromic  acid.  —  4.  With  phospene  gas  it  acts  violently, 
forming  a  hydrochlomte  and  an  indifferent  oil.  —  5.  With  bisulphide  of 
carbon,  it  slowly  gives  off  sulphuretted  hydrogen.  —  G.  C^ano^en-ffaa 
passed  through  alcohuUc  clIutniHuc,  forms  abort  prisms  probably  conaiatiin^ 
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btabbi,  art  nM^reii  ixl}  ul^nc  rxf£  W^^&jir  «f  cIIltL     TWt  u«h« 
•f  clksBiliaev  &mv  4»t3  jtHiW  v3s  vijcfe  ^ -dcUt  ^ 
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fJatiasm,  thnwt  uown  aa  oU  ej*  a  deep  oraace-T^lov  calo«r,  wUAf 
mir  »  Dnr  Loot*,  coiidifei  ia  the  cn^t:kim«  form;  a  aomcwhai  Hon 
4iiat«  Bixtare  4i^o«iu  af»r  a  fev  boazs.  ^lendid  acedia  an  iiicb  loor. 
whiA  mait  be  wa/dieJ  vith  a  mixtare  of  etber  and  a  UUle  alooboL  TW 
erjtHmU  are  pemaoent  at  100',  aad  dueolre  rerj  readilj  in  wata  and 
ale&lKpL 


Cry«<Wi «/  100^ 

Hofiaaaa. 

ICC  . 

96-0 

....     29U 

29^4 

N  . 

«    -     u-« 

....      4-28 

12  H  . 

12-0 

..,      3-«7 

—     s-w 

Pt, 

- -     W-0 

—    50*5 

M*07 

CI 

.  106-2 

...     32-46 

C»NH" 

",l!a  +  PtCP  327-2 

....  lOOOO 

'CtLaoilioe  ia  tolubla  in  alcohol.  (Hofmaon.) 


BIETH  ANILINE, 
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Metethaniline. 
'6"NH'>  =  C"(C*H«)(CMi')NK».H* 


A.W.  HoPMANx.    (1650.)    Ann.  Pharm.  74,  152;  Chm.  Soc.  Qu.  J, 
8,  296. 

ifethyMhftanitint,  ItttA^MhylopAfnffUmme,  PitrmfvinMili»,  —  (Parmdlionf 
(p.  306). 

Etbanilino  mixed  with  lodiUe  of  uieltiyl  yields,  after  beiojo;  beated  for 
two  days  in  the  water-biitb,  crystils  of  bydriodato  of  metothnniline. 

Tlie  bai>o  separatcil  from  tbe  crystals  smells  like  etbuniline,  but  doea 
not  produce  any  colour  with  cbtoride  of  liitie. 

Its  $al(8  are  extremely  soluble  and  niustly  nnorystalliiable.  Tbe 
chloi'opfntinaU  is  deposited  Id  the  form  of  an  oil  which  does  not  solidify. 
(Hofawum.) 

^^^B  Biethaniline. 

^^^K  C-'NH"  =  C^XC*H'yNH«,H». 

^A^^.  HoPMirfK.  (1850.)    Ann.  Pharm.  74,  135.  .  "T 

X>tethylanitmf,  Ditthjflopkenylamine,  Bivinamtin. — Formation  (p.  306). 

Preparation,  The  crjratala  which  separate  from  a  mixture  of  ethanilino 
with  a  very  largo  excess  of  bromide  of  ethvl,  ftro  freed  from  adhering 
bromide  of  ethyl,  and  treated  with  potaaU  as  in  the  preparation  of 
ethaniJine. 

Properi'iH.  Transparent,  colourless  oil  of  cp-  gr.  0-93fi  at  18*,  boiling 
with  fKrrfcct  steadiness  at  213  6*',and  exhibiting  with  firwood  andcblorido 
of  lime,  tbe  same  reactions  as  othaoiline. 


20  C        

120    ...,    60-54     .. 

14  ....       0-39 

15  ....     1007     .. 

Ilofmuiu 
80-76 

N  » 

15  H  

10-22 

C»NH'* 

1-19     ....  lOOOO 
(Hofmuw.) 

The    liquid  r©main«   transparent  and   colourless   when  exposed  to 

the  air.  ^  ,  ,       , 

It  cannot  be  made  to  Uke  up  mure  C*H»  by  heating  it  to  lOO*  for  serenl  d»y»  in 

ft  Kalcd  tube  in  conUct  with  broraiUe  of  ethyl ;  only  in  presenco  of  &  traoo  of  jrmtcr 
cryrtala  of  hydrobromate  of  bietbaniliuo  ore  formed.  With  iodide  of  ethyl,  *  different 
action  takes  place,  {vid.  it\/.) 


k 


Xl 


J 


91 C 2»4  _  s-r» 

y I-r^  —  *** 

U  S l«-»l  ^  *-5l 

ft «^  _  2r-ir 

3  a „   jW-2  .^ 


C>3FBF*,aa  t-  ?!£?.  3S-1    .  IiM-« 


.Im.  PioraL  T9,  II;  CUsl  5k  ^  ^.  4,  »& 


—  Soppfuia^  tc  03  eintaia  I  A::.  H  moR,  it  w31  be  Trut%$iafkrM$l 

'•He  trvetkypkt!ny{imm\  C'-H"  C'H'-,-N.        S-:te^BL.; 
Kaovft  laij  «  a  hydnu  ud  in.  csmbmacua  vtza  udi* 

Tibe  d«a7  mixture  of  bietlian""-'g  xa*I  :-3*l:  le  of  ethjl  cnclowJ  ia  % 
Mal«il  tJit«  uri  lu*a£«rl  for  I^  hoan  b  ui«  inter-bath,  deposiu  a  Imrerof 
\fAt\itA%Xj^  of  tHettan:Ua«.  which  increases  ap  :•?  a  certain  point  uul  nS- 
diiftta  oa  eoolm;^  m  a  soft  cTTrtiiUia'?  c;3^&  ThU  prodact  U  £rced  firoa 
«xe«M  of  iiyli4e  of  ethjl  or  hietLic  Ihe  bj  di«tiIIatIoa.  and  then  digested 
with  Jiilr«rw>xide  ar.d  water,  whereby  it  Li  ci^nrerted  into  a  bitter  alha- 
llM  tolntion  of  tr:etbanii:De,  which  id  separated  br  filtzaiion  fron  tb« 
iodi(l«  of  Ailrer  and  exccaa  of  oxMe  of  silver,  orgregoted  together  bf 
lh«  bifttbanilme. 

TKm  ft^/lntion,  wbfin  evaponteil,  leares  the  ffyirtxte  o^  TVi^eilaai^titf 
C"XH'*,2H0  <  =  HofmanD*4  bv.Irated  oxide  of  triethjIopheDTl-ammo- 
Biom  =  C'»H*(C<H*/\0,HO).  which  ia  resolred  bj  distillation  into 
water,  olefiant  gaa  and  bietbaDilioe  : 

CWNH»2HO  -  2HO  +  C^H*  +  C^'H". 

The  eontpounda  of  trietbanilinc  with  sutphnric,  hTdroehloric,  nitnc 
iTld  oxalic  acid  cryfltalliae  with  tolerable  facility,  the  bydtt>chlorate 
formfi  with  bichloride  of  iilatiimm  a  pale  yellow  amorphons  precipititev 
nearly  insfjliiblc  in  water,  quite  insoluble  in  alcihol  and  ether,  and  coo- 
Uinin;;  2.W7  p.  c  platinum,  therefore  =  Cr*Na",HCI,  PtCl' {  =  Uwf- 
'»  C«H»(C'll»/NCl,  PtCP).  Hofmann.  ^ 
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Ethybromaniline, 
C»NBrH"  =  C"(C*H»)NBrH»,H», 

Eihylobromanilint,  VinebromaniUn. —  Bromaniline  trcftlcd  witb  excess  of 
broniido  of  ctbyl  19  fjuickly  convortcd  into  hydrobrumato  of  ethybro« 
jnanilino  (p.  27S). 

Elhybromaniliuo  exactly  resembles  ctbychloraniline.  ' 

Ita  pUtioam  ealt  is  a  viscid  oil.  (Hofmann,  Ann,  Pharm,  74, 1 35.) 


Ethychloraniline. 
C"NC1H>»  =  C"(C*H»)NCIH>,H\ 

ElhylocMirrmUintt  VinechhnniiiH,— A  mixture  of  chloranilino  and  oxcesi 
of  bromide  of  otby],  kept  for  some  days  at  100",  aud  then  freed  from 
excess  of  bromide  of  othyl  hy  difitillatiou  with  water,  leaves  a  solutiou 
of  hydrobromato  of  etbycblorantliuc,  on  wbicb  a  few  drops  of  the  baso 
float.  Tbis  base  is  completely  separated  by  potash  in  the  form  of  au  oil 
of  high  boiling  point,  romainiog  li<^uid  bolow  0°,  and  having  an  odoar 
like  that  of  uniso-oiL  ■       - 

The  salts  of  tbis  baso  are  mucb  more  solobte  than  those  of  ohlo* 
rauiline. 

The  sulphate  and  oxalate  crystallise;  the  ohloroplalioate  doo9  not. 
(Hofutann,  Afin,  J^hami,  7i,  143.) 


Biethychloraniline. 
C^'NCIH'*  =  C»(CmVNClH»,H». 

IHfihylochtornniUnft  Bivineehhramihu  —  When  a  mixture  of  bromido  of 
ethyl  and  ctbycbloranilino  dried  in  a  hot  current  of  nir»  is  heated  to  100^ 
for  two  days,  it  is  converted  into  hydrobromato  of  biethychlorunilinc;  and 
from  this  the  baso  is  soparatid  by  |Nitrttfh  us  a  brownish  nil,  wbioli  Is 
purified  by  solution  in  ether,  freed  from  potash  by  washing  with  water,  and 
Irom  other  by  cvapcration. 

The  solution  of  the  ba^e  in  hydrochloric  aoid  yields  with  bichloride  of 
platinitni.  an  orau^'c-yellow  cr^'btullinc  precipitate,  which,  after  wsiehing 
witb  water,  coulaius  24*53  p.  c.  platinum,  and  is  therefore  C^XCIU^* 
+  PtCl'.  (Hofmann,  Ann.  rharm.  74,  143.) 


Ethynitraiiiline. 
C^N'H'OO'  =  C"(C*H»)NXH»,H«. 

Et^i/hnitranifinf,  Mjtmifrttnilh,^  From  tliO  lariro  pale  yclIoW  crystals  of 

li^diobromato  of  ctb^nilraulline  obtained  by  the  action  o£  l)i^\:^<^&  ^V 
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ethyl  on  nitraniUnc,  potasli  separates  the  alkaloid  in  tho  form  of  » 
lowish-brown  oil  which  .solidifies  aftor  a  while  in  the  crystalline  fonn, 
Bcparatea  from  hot  water  in  yoUow  Btan. 

It  dissolves  with  tolerahio  facility  in  boiliag  wator* 

It9  salts  are  colourle.<i5,  have  a  aweet  taate  liVe   those  of  nitranil 
diasolve  in  wat«r  06  cuaWy  as  tho  latter  or  even  more  easily,   and   do 
crystallifie  till  their  solutions  are  evaporated  nearly  to  dryness. 

Ethynitraniline  dis.solved  tn  not  too  lar^fo  a  quantity  of  slron;  hj 
chloric  ncid,  precipitates  from  bichloride  of  platinum  cryEtaltiiie  eeattt 
which  moBt  be  washed  with  cold  water.  They  contain  20'29  p.e.  pUu- 
num,  and  are  therefore  C»NXH»HCl,PtCl«.  * 

Ethynitraniline  dissolves  readily  in  alcobol  and  ether.     (Holmatta, 
Ann.  rhamt.li,  146.) 


Ozanilic  Acid^ 

C"NH»0«  =  C"(C*HO')AdH«0*.  1 


w 


Lafrent  d^  Oerhardt.  (184S.) 

JP.  J.  Fharm.  14,  133. 


y,  Ann*  Ch*^,  PAyi.  ti,  ]66j  tlf 


Pf^paraiioji,  Aniline  mixed  with  a  very  large  excess  of  oxalic  aei4 
ii  lasftd  for  10  minutes  at  a  high  tompflrature;  the  coolad  maas  boilftd  inth 
water;  and  the  solution  filtered  from  the  oxani)>do;  whcreopoa  it  yiold^ 
on  cooling,  crystals  of  bioxanilate  of  aniline,  whiUt  a  portion  of  the  Mlt, 
together  with  a  small  quantity  of  formaniltdo  and  a  largo  quantity  of  oxalie 
acid,  remains  in  the  mother-liquor,  from  which,  by  precipitation  at  a  boiliaf 
beat  with  chloride  of  calcium,  filtering  while  hut  from  the  oxalate  of  limi^ 
and  cooling,  an  additional  crop  of  crystals  of  oxanilate  of  lime  inav  hi 
obtained.  Tho  above-mentioned  brown  crystals,  which  cannot  bo  dMo- 
loriscd  by  recrystallisation.  are  converted,  either  by  ooiting  with  baryta 
water,  or  by  solution  iu  ammonia  and  precipitatica  wilU  cbluriiie  ol 
barium,  into  oxalate  of  baryta,  which  must  be  waabod  with  coM  wmtar. 
and  docompoMd  by  boiling  with  an  equivalent  quantity  of  sulpburioaora 
(au  excess  decomposes  the  oxanilio  acid),  after  which  tho  6lLnito  <i«p«aUa 
tlio  oxanilio  acid  iu  crystals  by  evaporation, — or  they  may  l»e  conrertcd 
into  the  lime-salt  by  solution  in  ammonia  and  precipitation  wit'  1« 

of   calcium,  and  that  salt  decomposed  by  sulphuric  acid   u>  .    .       ih 
•loohol. 


Prop^rtiet,  Beautiful  lamirnc,  which  redden  litmus  strongly. 


lo  C....»r*<n»...t>p'    96     ....     &8'18 
N..^ U    „..      8.18 

rH *, —     7  -^     4*«i 

«0 48     ....    29'10 

LiMTOt  9l  Gerhafilt 

.„ a3*a 

„^      4-3 

C'«NUV„« „  l$d    ..„  lOOOO 

X«  C»NHr  +  OH'O-  -  2H0  -  NCC"H»)HCC'O0  j^^.  ^^^^  ^^^^^  j^  ^^^  j^^ 

regarded  u  hydrated  oiide  of  ammoaiani,       u     [  O^,  in  which  one  of  the  by drogen- 

fttoni4  of  the  BiDnaoniam  ii  replaced  br  phcnvl  and  two  othera  bj  tbe  biatomic  molecule 
P0».     Geriuirdt.)]j 

Decompositvma,  1.  OxadiHc  acid,  when  heated,  ^res  off  carbonic 
oxide,  carbonic  acid  and  water,  and  is  couvorted  into  pure  oxaailide  : 

2C'«NH7p«  =  C^N'H'-O*  +  2CO  +  2QQfi  +  2H0. 

2.  Bv  boiling  with  dilute  hydrochloric  or  sulphuric  acid,  it  \b  resolved 
into    nydrochlorato   or   eulphnte  of    atiilitie,    and    free    oxalic    acid.-^ 

3,  With  a  boiling  concentrated  solution  of  potash  it  gives  off  aniline. 

Combinations.  The  acid  diasolves  sparingly  in  cold,  abaudantly  in 
bot  ieater. 

The  0xanilai<4,  which  are  iaomeric  with  the  isatates,  give  oS  the 
whole  of  their  anilino  when  heated  with  hydrate  of  potash,  and  a  portion 
when  boiled  with  potash-ley  or  etrong  acetic  acid, 

Oxanilatc  of  Ammon><r.  —  a,  Monohaxk.  —  Beautiful  lamincc,  which 
dissolve  sparingly  in  cold,  very  easily  in  boiling  water,  and  in  alcoboL 
—  6.  Si-acid.  —  The  solution  of  the  salt  a  is  precipitated  by  hydrocblario 
acid,  and  the  precipitate  left  to  crystallise.  Scales,  sparingly  soluble  in 
cold  water.  —  The  sa|ts  a  and  6  begin  to  decompose  at  J  90°,  give  off 
ammonia,  and  afterwards  carbonic  oxide  and  carbonio  acid  together  with 
a  Bmall  quantity  of  aniline,  and  leave  oxanilide. 


a.  Cryttatt.  Laurent  &  Gerbardt. 

16  C  „ «..     B6  ....  5275     5265 

10  H  „ ,..,     JO  „..  6H9     6-35 

2N60 - 76  ....  4176 

NH'^C'^NEPO* 182     ....  10000 

A.  CtyttaU.  ZAorcnt  &  Gerhardt. 

32  C« - 192  ....  55-33  548 

17  H 17  ....  4^90  ,       5-0 

3N120 138  ....  39  77 

■NH',2C»NU'0«..m 3*7     ....  10000 

Oxanitaie  of  BaryUi.  —  The  white  crystalline  precipitate^  which  tbo 
ammonia-salt  forms  with  chloride  of  bariutn,  crystallises  from  the  sola- 
iiun  in  boiliug  water,  in  specular  rbombic  scales  wbioh  coptaiu  29'15  p.c. 
barinm,  and  are  therefore  C'*NH*BaO*. 

OxanilaU  of  Lime,  —  Obtained  in  a  similar  luaoner  with  chloride  of 
calcium.  Tufts  of  needles  containing  lO'S  p.  c.  calcium,  tbereforo 
C"NHXaO«. 


Oxandfiie  of  Silver.  —  Obtained  in  like  manner  with  nitrate  of  silver. 
/White  iabtfloi  oryataU,  which  are  nearly  insoluble  in  cold,  but  diwoW^ 


It  'II  _  iiiB  iSxec  iiBmr  £::eni 


=ni^— TxiH.  sTiT"  amUaiT'  Iiiix:^  '▼'iJca.  st^iEau  ir  ie 
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clouded  witi)  drops  of  niiDine,  tho  nioro  f^uiclcly  a.^  it  is  stronger  and 
irarmcrj  then  gives  ofT  ainmoDia,  and  forms  oxalate  of  potash  : 

C"*N=H»0*  +  2KO  +  2H0  «  C»NH?  +  NH»  +  C*KK)», 

Conltnuod  boiling^  with  water,  or  treatment  with  dilate  acids  or  atkalii,  do«s  not  decom- 
pow  iixaniLimide,  oot  Tor  example,  into  oxanilidc  and  oxamide,  as  it  mjgbt  be  supposed 
to  do  accordiuff  10  the  eqoatiou:  C'N'^UX)*  -  C"NH«0'  (oxamlide)  +  CNH'O^  [or 
xalhcr  t^N-H'O^]   (oxainide). 

Oxanilamtde  is  ineoluMd  in  water, but  disiiolres  In  ether  and  in  atroug 
ulcohol.  (Hofmann.) 


T  AmidonitroxaEil. 
C"N'H»0*  -  C"(C^H0»)NXA<1H»,0»  1 

GoTTLiEa    Ann,  Phami,  85,  38. 

Oxatmopkeuylimide  (Gottlieb),  Nil  r  azop  Amy  I 'Oximide  (Q«rhardt) 

When  amidonltranllino   is   dissolved    la    excess  of   oxalic  acid  and 

tho  lifiuiil  evaporated  over  the  water-bath,  a  brownish-groen  residue  is 
obLainedjCunsisting  partly  of  amidouitroxauilic  acid  and  partly  of  am ido- 
nitroxanil;  if  kept  for  some  time  at  100^,  it  is  almost  wholly  con- 
verted into  the  Utter  without  change  of  aspect : 

C«NaH?OSC*HJO"  -  2H0  «  C^KiirOWj 


ond: 


amidoQttroiaQiUc  add. 

CWN3U'0"  -  2110  =  C'»N'H»0\ 

amidoiutraxanil. 


16  C    .„..,„......«.™.  9G 

3  N « 42 

5  H  S 

8  O „ „.  64 

C'«N»H*0« 207 


Gottlieb. 

4fr37     -.     46-60 

20-29 

2-42     265 

30-92 


100-00 


%'  AmidoniiroxanDic  Acid. 
C"N*rrO>"  =  C"(C*HO»)NXAd'H*,0'.  ? 

foTTLiEB.    Ann.  JPharm,  85,  38, 

O^alaxophenylamic  acid  (Gottlieb),  Nitraamphenyf-oramic  add  (Gerhardt). 

Prrparation  (rid.  9ttp.)  —  May  also  ho  obtained  by  Jceonifoeing  the  baryta- 
salt  with  hydrochloric  acid. 


M-fl 


r^   - 


B!r*« 


of  anilino  apoa  ckM 


m  C^CHV  ♦  Ha  I 


^VSF  -  CWHW"  +  HO.] 


CUoode  W  acatrl  4r«yfeJ  nlo  mUine  prcNfaces  a  hissing  dow  Q* 
IW  ^agmAingmi  red-kot  iroa,  umI  the  mixture  soluiifiea  oo  eoolii^iit 
cfTVtetBoe  wmm  wbidi  may  be  wasbed  with  cold  vrator  Co  romove  hf^ 
ehionte  of  aniliae,  and  recTjsUllued  from  boUiog  nlooliol;  the  mI'uM 
on  cooling  deposiCa  Uie  keeUa3Ul«  io  aplendid  kmiiue.  If  loiparv  ssite  > 
ucd  in  the  pTrpBr»i(an»  Ute  cryiUk  b«r«  (Mcnllx  a  ■•ddab  colour*  wMHi  tvw* 
famOTcd  bj  l««nDi;  tb«ni  to  dry,  diwolfin;  in  t»oirinf  w&tvr.  aiad  w>»ct<-' 
■Hfir«  nf  brown  oily  aiaKer  tiicn  remains  on  llie  filter, — J^^..*,.^:  :  i.  ^ — L 

xactly  the  same  innnner  from  an)i}rdrous  a' ' 
til  .  I.iminn)  which  nioJt  at  U2"  and  solniifj  in  a  n  v.-tajun*  mw 
ti^*     Tbu  cuin(K>und  distiN  without  dccoiii|M>dtt<>u.     f^tlmg  vota^ 

}     tc^wly  ajiy  action  upon  it,  but  ftuod  li/doto  of  p^Uab  isMr 

/     ^Itnin«t«a  aniline. 
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16  C 

N 

9  H  ..„. 
2  O  .„•.. 


96 

14 

9 

16 


7111 

10-37 

6-66 

U-8« 


Gerhordt. 
.     71-22 
.     10-84 
.       6-77 
:.     11-17 


C*NH»0» 136 

.  N(C"H»)H(C<H»03). 


)00-00     lpO-00 


Aeetanilido   dissolves  Bjmringlr  in    coM  water,    hut  with    tolembl© 
facility  in  hot  water,  in  alcohol  and  in  ether.     (Gcrhardt.)  If. 


Ozaluranilide. 

C"N«H»0*  =  C»(C«H0«)Aa»H»,O«. 

lAJmnrr  6c  Gbrhardt  (1848).  N.  Ann.  Chim,  Phyt.  24,  1T7. 

Preparation,  1.  Finely  pulverised  parabanic  a«id  mixed  and  heated 
with  anhydrous  aniline,  solidiHes,  without  evolutiou  of  water,  in  the 
form  of  crystalline  oxalurauilide,  which  is  freed  from  excoM  of  jjarabauio 
acid  or  of  aniline  by  boiling  with  a  large  quantity  of  alcohol,  and  thea 
wasbe<l  and  dried : 

2.  The  same  tody  quickly  crystallisea  from  a  solution  of  amliuo  in  boiling 
aqaoous  parabanic  acid. 

Properties.  White  crystalline  powder  having  a  somewhat  pearly 
lustre,  and  appearing  needle-shaped  under  the  microscope;  melts  at  a 
strong  heat;  destitute  of  taste  and  odouE. 

I 

^^^^B             18  C lOB  ....  52-17     &2-1 

^^^^r             8  N    ..^M..  42  „.  ao-29 

^^^H'             9H    9  ....      4-35    4'3 

^^^^              6  O 48  ....  23-19 

■  C'N'HH)*  207    ....  10000 

^^m  Deeomp<t9iti<ym.  1.  Heated  above  its  melting  puint,  it  gives  off  very 
^ntwid  va|K>urB  containing  cyanogen.  —  2.  Its  sulutioo  in  oil  of  vitriol 
when  hciited  gl-ves  oft'  carbonic  oxide  and  carl>onic  acid  without  black- 
cuing,  while  sulphate  of  ammonia  and  sulphauilic  acid  remain.  In  this 
case,  oxalic  acid  and  urea  arc  formed  from  tlio  parabanic  acid  residuoi 
the  former  yielding  carbonic  oxide  and  carbonic  acid,  and  the  latter  car- 
bonic acid  and  ammonia : 

C«'N»H*0«  +  4H0  +  630»  =  C«NHf,2S(P  +  2C0  +  4CO*  +  2NH»,4SO'. 

3.  Heated  witli  hydrate  of  potash,  it  yields  aniline  and  ammonia. 
Oxaluranilidc  is  insolublu  in   water^  and   very  sparingly  solublo  ia 

boiling  alcohol.    (Laurent  &  Gerhardt) 


:0 


IMC 


IS    _      9M 


«.  1< 


IiBxioaitf  jn  wsKS:  zcmcj  saSs&oe  ia  aleoU  aad  eCber.  (GcdoAyl- 

SnodiiiniL 
r^-HH)»  =  C\CW0»)XH«,O»,  t 

LjirvBT  *  GcKEAUrz.    (154&)    X.  Ju.  CUw.  J*k^  ii,  ITS. 

F«.niK>l,  c«-^;};«7  viUi  fscenanilide,  on  melting  saocioie  aeid  viA 
execs  of  aoilice.  acd  cxtncted  from  ihe  fiiaed  ium  bj  boilinjc  waB 
from  which  it  eepantes  on  cooling;  it  may  tfaea  be  crTsUlliaed  tm 
»leofaoL 

Long  iDterkced  needles,  which  melt  At  158°  and  solidirjin  an&Ml 
a  urn  on  cooling;  maj  be  anblimed  withont  decomposition. 


20  C 

N 

.« -.  120 

iMnat  &  Grxte*. 
.«    68-57     ea-fi 

9  H 

4  O 

'. ...'".""    32 

....      514     5-3 

....     18'2» 

»NH»0* 

175 

....  100-00 

C«SW  +  CUH)>  -  4H0  -  N.[^j^*P'.3 
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Dissolrcs  ia  foiling  aqneons  polasli  in  tlio  form  of  succinanilic  acid, 
l>j  taking  up  2H0;  with  liydrute  of  potash  it  immediately  givea  off 
aniline. 

Dissolves  readily  in  water,  hydrochloric  aciJ,  nitric  acid,  alcohol  and 
ether.     (Laarent  &  Gerhardt.) 


Succinanilic  Acid. 
C»NH"0*  =  C>»(C"H*0')AdH*,0*.  » 

La.1721£nt  &c  Gerhardt.   (1846}.  J^,  Ann,  Chim,  Phy$,  24,  180. 

Preparaium.  Succinanil  ia  dissolved  Iti  hoiting  dilute  ammonia  mixed 
with  a  little  alcohol;  tho  liquid  boiled  till  the  EtTcuhol  cvajwrutes;  then 
ueutrali^jed  ^vith  nitric  acid;  and  the  crystals  which  form  oa  coolings 
purified  by  crystallisation  from  alcohol. 

Propti-tlfi.  Elongated  cryatiUine  laminao,  which  melt  at  155',  and 
on  cooling  Bolidify  in  a  crystalline  maaa  (not  radiated);  they  roddea 
litmus. 

Crystals,  Laurent  &  Gerbordt. 

20  C 120  ....  62*18     62-15 

N 14  ....  7-25 

11  H » II  ....  6*70    .„ 5-85 

6  O  <8  ....  24-87 

C»NH'K)» 193    ....  100-00 


Vecomposkions.  I.  Tlte  acid  heated  above  its  melting  point  is  resolved 
into  water  and  a  tiublimato  of  bucciuanil.  —  2.  When  fused  at  a  gentle 
heat  with  hydrate  of  potash,  it  gives  off  aniline. 

Combinations,  The  acid  dissolves  very  sparingly  in  cold,  more  frcel/ 
in  hot  water. 

From  the  aqneous  solutions  of  tho  SucdnanUaieSj  mineral  acids  preci- 
pitate saccinanilic  acid  in  the  crystalline  form. 

Succinanilate  of  Ammonia. — Entangled  crystals,  soluble  with  tolerable 
facility  iu  water. 

The  acid  dissolves  in  potoifu  The  ammonia-salt  does  not  precipitate 
^lorid^  of  calcium^  antl  forn»a  only  with  a  concentrated  solution  of 
dtloride  of  barium,  a  slight  precipitate  which  dissolves  readily  in  hot 
water.  With  ftrrcus  said  it  forms  a  yoHowiah-white,  sparingly  soluble 
precipitate;  with  cupric  sulphate,  a  ligiit  blue  insoluble  precipitate;  and 
with  nitrate  of  silvr^  a  white,  Hkcwiso  invtliihlo  precipitate,  which 
contains  3U-2  p.  c.  silver,  and  i^  therefore  C^N!P"AgO*. 

Tho  acid  dissolves  very  readily  in  alcohol  and  ethtr,  and  cryitallisoa 
therefrom.     (Laurent  &  Gerhardt.) 


BENZENE 


CONJUGATED  COMPOUKDS  Of  ONE  AfTc^^NH*. 


1[.  Sulphoauccinanil. 
C^'NH'S'O"  =  C»(C«H»S«0«)NH*,0*.  t 

Gebhabdt  k  CuiozzA.    (1853.)  y.  Ann.  Chim,  Pkjft,  47,  129. 

SulphophenyUtuceinamidef  Azoiurt  de  Sutphophinyte  et  de  Succinyie, 

Obtained  by  tbo  Bction  of  chloride  of  sQccinyl  on  sulpbopbenylamide 
(p.  237.) 

[C«NH?8-"0*  +  C"U*0*C1«  •  C»NH»S«0«  +  2HC1.) 

Tho  nction  begins  at  12^°;  a  copioaa  evolution  of  bydrocMoric  acid  takes 
i>lnco  between  12.'^'*  and  146",  but  aoou  ceases  altogether  and  the  mlxton 
*o)iiiific8  ;  between  160°  and  200°,  it  melts  again  and  gives  otF  more 
hydrochloric  acid.  When  the  action  is  complete,  the  product  remaraa 
viscid  for  a  long  time,  but  ultimately  aggregates  into  a  crystalline  mass : 
tlio  addition  of  alcohol  causes  it  tu  solidify  immediately. 

Deposited  from  boiling  water  in  snow-whito  crystals;  from  the  alco- 
BoUc  solution,  fiometimee  in  splendid  needles  eeveral  oentimotres  lon^i 
soraetimofl  in  shortened  prisma;  sometimes  both  these  forma  appear 
together,  passing  indeed  one  into  tho  other  when  the  mixture  is  agitated. 
Melts  at  about  1C0°,  and  when  more  strongly  heated  in  a  small  retort,  it 
is  decomposed,  with  formation  of  sulpbiirous  acid,  and  of  certain  oils 
which  partly  solidify  on  cooling  :  cyanide  of  phenyl  doea  not  occur  among 
the  products  of  tbe  decompoaition. 


22  C    „ 

„„..;....    132     ».,., 

52*60 

N    ^. 

11    

5-53 

OH  .4. 9    

2  s --       aa 

12'75 

8  O    „ 

64    

25-50 

C*WH»S«0«    

251     

100*00 

•  N(C»«H*8K)*XC»H*0*). 

Dtstolvea  sparingly  in  boiling  tpatfr;  dissolrea  oIbo  in  ajmnonid  bat 
ttpt  immediately;  sparingly  also  in  alcofiol  and  ether. 


?•  Sulphosuccinanilic  Acid. 
C^Nff^S^O"  =  C"(CH*S"0«)AdH*,0«.  t 

QcROiJiDT  k  Cuiozxa.    (1853).   X.  Ann,  Chim,  Phffi.  47|  120. 

Atid*  pkenyl-iuecimaMi^ue, 

Obtained  n$  au  ammonio-aalt  by  dissolving  snlpbosuccinanil  in  vlrootf 
ammonia,  and  evaporating  tho  solution,  first  at  a  gentle  beat,  aflcrworiu 
is  Tocuo.     A  thick  syiup  is  then  left,  which  ultimately  aoUdifiea  in  coo* 


MALA  NIL. 
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eentrio  eilky  llbrea.  Grade  sulphosac^inanil  maybe  nsod  in  the  prepa- 
ration; for  when  it  is  tllBsolved  in  ammonia,  the  impurities  soon  separate, 
anil  a  coluurlcsfi  «oluiiou  is  obtained. 

The  Ammonia  salt  melta  at  165",  giving  off  a  large  quantity  of 
ammouia,  and  an  oil  is  obtained  which,  when  dissolved  in  boiling  water, 
yields  crystals  of  sulpbophenylamide.  It  is  very  soluble  in  water; 
dissolves  f>Uo  in  alcohol. 


^           20  C... 

2S.. 
10  o.. 

•  •|||>1UUMM 

...M..„.  120    .. 

28    .. 

14    .. 

32    .; 

80    .. 

Ger 

..    43-80    .„ 
..     10-22    .... 
..       5-11     .... 
..     11-67 
..     29-20 

hardc  8t  Chiozu. 
....     441 

.„.     10-3 
...       5-2 

C»N*HW(NH<)8a(y..,  274    .„.  10000 

The  a'^ueoaa  solution  of  this  salt  treated  with  a  few  drops  of  hydrcH 
chloric  acid,  yields  splendid  needles,  which  molt  between  155*  and  \60\ 
bat  have  exactly  the  same  composition  as  the  ori^^inal  salt. 

Tho  SUvcr-iKih  C^NH'^AgO"*,  is  deposited  on  adding  nitrate  of  silver 
to  a  solution  of  the  ammonia-salt,  in  beautiful  needles  containing  28*7  p.o* 
silver.     (Gerhardt  &  Chiozza.) 


I 


I 


IT.  MalaniL 
{^^NH^O"  =  C*^(CWO*)NH*,0*.  t 

E.  Arppe.  Arm.  Pharm»  QC,  106. 

PAenjfl'malimidt,  I\ltride  ^f  Phenyl  and  Malyl, 

Formed,  together  with  mahinUid«  C"N'H"0',  by  molting  a  mixturs 
of   malic  acid  and  aniline  i 


ihdi 


0niW  +  C*B*0^o  -  4H0  -  C*NH»0«; 


2C«NH»  +  CH«0»  -  4HO  -  C»N«H»0«. 


When  tho  fused  mixture  is  kept  in  a  state  of  gentle  ebnilition  for  abont 
two  hours,  a  brown  syrup  is  obtained,  which  solidifies  on  cooling,  and  whea 
boiled  with  water,  yiohls  a  nearly  colourless  solution  of  roatanil  and  a 
colonrcd  residue  containing  nialanilide.  The  solution  when  evaporated 
yields  nialanil  in  the  form  of  a  granular  mass,  still  however  mixed  with 
maianilide,  from  which  it  is  purified  by  digestion  in  hot  water  and  filtra^^ 
lion.  The  solution  is  then  further  purified  by  treatment  with  animal 
charcoal,  and  evaporated  to  the  cry&tallteing  points 

From  a  hut  concentrated  aqueuus  solution,  malanil  separates  on  cooling 
in  delicate  neodlca  grou|)ed  together;  also  when  its  alcoholic  solution  is 
evaporated;  sonietimea  howovtr  it  forms  nacreous  laniinic,  and  frum  a  very 
dilute  aqueous  solution  j  it  is  deposited  iu  very  thin  iridescent  rectangular 
prisms.  Melts  at  170"*,  and  when  heated  between  two  watch-glasses, 
forma  a  slight  mealy  sublimato. 


9S. 
€0. 


9    .. 


««7 


cTMro* 


m  MUphuie  aoi 


(M^  «v.)  Tlift  MblMB  of  UiM  alt  tmmm  wHih  Xvjn 
fnofiiMit,  wlucii,  w%em  miixtd  vith  m  email  <|«mntiij  «f  vaM: 
a«d  ^tatmfmtit  ^"^  Um  aid  of  beat,  bj  aa  exactljr  cquTaleai  ^wKtr 
«f  mlfhmnc  add,  yieUs  malanilic  acid ;  aad  bum  the  «>]otMNi  fiM^ 
wlit]«  jret  warm,  the  acid  cmuiliaei  oo  oooUnj^  aod  any  be 
racmtailMation  {nna  alcobol.  The  digbteet  exeaM 
MM  is  tbe  pTftpiritTffa  coarerU  the  maU&iUe  acid  into 
U  bttvi  to  oae  ratber  kas  thao  tbe  eqaiTakni  qaaatitj. 

CryttallUet  in  white,  Caintlj  luatroaB  giannlM^  rrrrmpoood  of  r0f 
niante  aeedlei,  and  ■caroelj  attaiung  tbe  aiae  of  *  pa*a  baad.  Mdkit 
14S*,  Ha*  a  very  sonr  tacte,  reddens  litmui^  aad  dnrtwiiimeM  raibmif 
DiMoWea  readily  in  water.  lu  saltfi  are  aleo  diatuigidibed  br  tbe? 
•olabilitj  in  water. 

Tbe  aolotion  of  Uie  Ammonia-mli  remains  clear  wben  mixed  viU 
limr-waifTj  bat  is  sli^Iitly  clonded  by  boiling  witb  potesA  »*  niUi  tuiliM 
of  l0ui,  it  forms  a  white  precipitate  soluble  in  water;  and  witb  JOf»- 
MaritU  frfiron  a  precipitate  of  a  6dc  yellow  colour. 

Tbo  harytO'^dU  is  ^ery  soluble  in  water  and  crystalUaM  In  wJufW 
nf>«lnl<!#  of  %  dauliag  wbiteneci;  it  is  insoluble  in  b^fidrocUoisto  d 
ammonia. 

MuhnHat^of  SUver  C*NH"AgO»,  forms  a  white  poecipitate  wfciA 
^m  beoomei  coloorcd  by  expoaaro  to  light;  it  dissotrca  xn  water,  ssi 


^^^^A  ^m  beoon 


CITnACONAN'IL. 

is  deposited   from  ttie  solntlon  in  brilliant  scales.    Conlaiua  34*10  p.o. 
silver. 

Malauilic  acid  dUeolves  in  alcohol,  and  spariugty  in  ether,  (Arppo.) 


^.  Citraconanil. 
C^NH^O*  ==  C^»(C'°H»0»)NH',0«.  t 

GoTTLTEB.   Ann.  Pkarm,  77,  277. 

Phmjfl-eitraconimidef  Nitride  of  Phenyl  and  Citraeonyl, 

Preparation.  —  1.  By  mixing  anhydrous  cltmc&nic  acid  with  aniline. 
The  mixture  becomes  very  hot,  and  if  kept  for  some  time  at  the 
teniperaturo  of  the  water-bath,  solidities  into  a  mass  of  cryatala  of 
citraconanil. — 2.  By  boiling  or  concentrating  over  the  water-bath,  an 
aqueous  solution  of  citraconio  acid  tnixoj  with  aniliuc.  The  tendency  of 
citraronic  acid  in  prescoce  of  aniline  to  form  tbia  bodjr,  is  so  great,  that  citroconate  of 
aniliae  cannot  bo  obtained  by  adding  aniline  to  a  Bolution  of  citraconic  add  or  of  acid 
citraconate  of  ammonia.  —  3.  By  di-stilling  a  mixture  of  aniline  and  mosa- 
conic  acid.  —  4.  By  the  action  of  heat  on  cltraconanilic  acid. — The 
compound  obtained  by  cither  of  these  processes,  is  coniamin.itod  with  a 
small  quantity  of  a  pitchy  substance  from  which  it  may  be  purified  by 
crystallisation  from  boiling'  water. 

Propertia.  —  CrystallisCB  from  its  aqueouB  eolulion  in  shining TieeJles, 
which,  when  they  separate  from  a  dilate  M)lution,  are  often  an  inch  hi 
length  :  they  are  brittle  and  easily  pulverised;  inodorous.  The  compound 
meltaat  96",  furming  a  colourless  oil  which  sinks  in  boiling  water,  tieated 
abore  100",  it  volatilises  readily,  and  in  small  quantities  may  l>e  sublimed 
ivithout  decomposition,  being  then  deposited  on  the  sides  of  the  vessel  in 
colourless  crystals.  When  slowly  evaporated,  it  exhales  a  faint  odour 
of  roses;  but  larger  quantities  of  tba  vapour  have  a  sharp  odour  which 
excites  coughing.  The  boiling  aqueous  solution  also  exhales  an  odour  of 
roses,  mixed  however  with  that  of  aniline,  which  indicates  a  slight  decom- 
position;  from  the  same  cause,  a  slip  of  Orwuod,  immersed  iu  the  solution 
acquires  a  yellow  colour.  Tho  solutions  of  citraconil  are  not  altered  by 
chloride  of  lime. 

Gottlieb, 

22  C  132    ....     7038 70 « 

N  14     ....       7-48     7-69 

9  H  ...« 9     ..«       4-82     4-91 

4  O 32     ....     17-12     16-95 


C=NH'0'  197    ....  100*00    100-00 

^  C»NH?  +  C"'H»0''  -  -IHO;  maybe  regarded  na  N-j  ^,;JJi  that  ia,  as  am- 
monia in  which  2  At  H  are  replaced  by  the  blatomio  rndicol  C'*II*0*  ciiraconyl,  an 
tite  third  by  pbenyl, 

Citraconanil  is  sparingly  soluble  in  trnO?'. 

VOL.    XI.  X 


SS}    ncaoDDn:  oosiiiGmi amracvM  op  okb  at. 

kotrs    nteiD^   &«■    vUth    it    k    predpitMed     bjr   n 


T.  GttnmttiodaaiL 
C^'UrC  =  C»(C"H«0«)NIH»,0».  I 

GoTTUZB.   An$^  i'Aorm.  77.  SS9. 


OkueJ  fay  faotln^  iiiJaniline  with  water  aod 
aekL     Puified  (>]r  cryitmllitttoB  fron  boUing  waUr. 

CiyitelliMB  w  ■teaJw  Modka  naeitUnig  IboM  of  dinmmajul,  hi 
SBftlW  aad  Wring  b  sGglU  yaUewuh  Uag*.  Wli«n  beat«d,  it  ib«1u  aid 
d«eHDp«Mi,  ^Tia^eff  rapvan  of  iodine;  a  portioDj  bowerer,  appaat*  >• 
Mbliae  laaltered. 


t2C  - 

ea. 

4  0    . 


Gottlieb, 

w  . 

„    4«-»l 

4S^ 

14     .. 

..      4^t 

8    .. 

-       «-56 

2'8« 

126    ..„     40-S8 

S3 

1026 

C*^IH*0*.- «  311 


c»^*o« 


100*00 


M«y  be  i««&rded  w  NJ^jBiHi 

DiMolraa  apaiingl/  in  ii^zfer,  abundantly  m 


(OoUlJeb.) 


T-  Citracobinitranil. 
C".N«H^O"  =  C"(C'^H»0>jNX'H»,0»,  I 

Gottlieb.    Ann,  Pharm.  85,  21. 

Citrecondhtimniit  Dinitroplmipi-citracmimidt, 

Obtained  b^  intrfMluciOjir  cttnronanit  in  succetdre  small  portiosi  tala 
a  mixture  of  nitric  aci>l  and  oil  of  vitriol^  immersed  in  ioe  to  nodcala 
tho  action,  which  would  otberwijw  be  too  violent>  and  ^iro  riso  to  tk> 
furmaliun  of  a  rvsinous  product.  The  solution  is  thvu  puur«*d  into  io^ 
cold  wutcr,  and  thu  precipitated  citracobiuitmnil  wnsliod  wilb  iral^ 
«olvcd  in  boiling  alcohol,  and  puriited  hy  ri>crytftalli«ation  wltb  tbe  ail 
liual  charcoal. 
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and  decompuiiGs  wilb  a  &iigbt  explosion. 
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Meltd  when  beated, 


22  C  

3  N «.- 

7  H 

12  0 

132 

^ 42 

.......       7 

»    96 

...    47-65     ... 
....     15*16     ... 
....       2-53     ... 
....     34-66     ... 

Gottlieb. 
....     47-57 

15-05 

2-54 

34-B4 

f  -VSHZOW     .... 

277 

....  10000     ... 

10000 

Maj  bo  rcgixded  u  N  -j  risYSHS 


Tlie  compound  is  not  attacked  tiy  acids;  but  alkaline  carbonates 
decompose  it,  produclngr  6rst  an  alkaline  citracobiuitraaibitc,  and  after- 
wards binitrauiliuc  (p.  202),  and  an  alkaline  citraconato. 

Dissolves  very  sparingly  in  ivatcr^  but  abundantly  in  alcohol,  espe- 
cially when  hot,  (Gottlieb.) 


H.  Citraconanilic  Acid. 
C»NH"0«  =  C"(C^°H»0»)AdH*,0*.  » 

Gottlieb.    Ann.  Pkarm.  77,  280. 

Acide  phinyt'Citraconcmiiptt. 

Obtained  in  tbe  form  of  an  ammonia-salt  by  boiling  citraconanil  witb 
dilute  ammonia  for  about  a  quarter  of  an  bour.  If  tbe  boitinji^  be  6toppo<l 
before  tbat  time,  the  convorsiun  is  Incomplete;  if  it  bo  continued  much 
longer,  tbe  acid  is  resolved  into  citraconic  acid  nnd  aniline.  Wlicii  tbe 
actiou  is  BUppoMed  to  bo  complete,  tbe  liquid  is  super^atumted  witb  acetic 
acid,  wbereliy  the  citmconauilio  acid  is  scpamlcd  as  a  orystaltino  preci- 
pitate, which  is  washed  with  cold  water  and  recrystalligcd  from  a  hot 
mixture  of  et|ual  parts  of  other  and  80  per  cent,  alcohol.  The  first 
crystalt!]  deposited  from  this  solution  consiert  of  pure  citraconanilic  acid; 
the  remainder  arc  contaminated  with  citraconniul. 

Small  shining  crystals,  wboee  solution  bajs  an  acid  reaction. 


22  C  132 

N 14 

11  U 11 

6  O  .., M 48 

C*TS'H"0«..... 205 


Gottlieb. 

64*39    64*40 

6*e3 

a-ao   5-54 

83-42 


100-00 


[-  anSW  ^  C»UH>»  -  2H0  -  NCC°H«).H.(CiW)Jo,  3 


The  acid  is  very  instable;  when  meltcJf  it  is  resolrcd  into  water  and 
citraconani}. 


tueabai  3t  ^ow  if  •shmmc 
hoc  3 


••C    

N  

::  H 

«o 


-    1* 

^k 

„      4i* 


23-« 


c=yH-o» 


SfH> 


i»tt} 


lu  jtucj;,  vikctfe  ^eaenl  f xmu  k  CXH^MC,  an  mack 
tkaa  ikoce  oi" duaraaaoiliir  zt^'Ai  b«K  BercRbefesi  are aligbUj 
when  their  fcinticiLs  arw  bc;l««L     Mizeial  adds  aii<led  to  theae  solatiou 
•epaiate  tbe  itacooaailic  aciii  ia  ike  fona  of  a  vhite  crrstalUae  prcd* 
pitate: 

An  acid  aamcdtki-jtz.V  is  ctrtaia^d  as  a  spariaclr  soluble  icaidoe  by 
erapora»ing  a  solution  of  the  acid  sacurat^d  w;ili  *"»"**»*« ra  Xi  seuanta 
from  a  hot  aqneou  "olatioa  in  fzxiali  cnr^talline  gTOQp& 

The  9oda-*alt  is  obtained  br  sataiailn^  the  acid  wiih.  carbonate  of 
soda.     It  dissolves  renr  readily  in  vator.  and  the  solation    yields  bf 
evaporation  a  sjrupy  lipoid,  whose  snrface  after  a  vhile  become*  ooreni 
"ith  a  crystalline  cmst. 

^Uxeonanilale  of  Baryta.    C=XU"BaO*.  — Outainetl   hy  boiling  tbe 
with  water  an-l   cnrbonnto  of  bnryiii.      The  solution^  when  cxtr 


CtTRACOBlNlTRAN'ILTC  ACID. 
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poratcd,  yioltls  a  Imnsparentj  colourless,  gummy  mass,  wbleli  exhibits  no 
irace  of  crystallisation,  even  after  a  considerable  time.  The  salt  is  very 
soluble  in  water.     Dried  at  170°,  it  contains  2808  p. c.  baryta. 

Itaconanilate  of  Lead  forms  a  white  curdy  precipitate,  resembling 
chloride  of  load;  when  left  for  some  time  in  the  liquid,  it  arranges  itself 
iu  bfantiful  crystalline  geodes. 

Jtaconanilate  of  Copp^^  C^NH^CuO*,  is  obtained  by  mixing  tho 
solution  of  tho  soda-salt  with  sulphate  of  copper,  in  the  form  of  a  palo 
blue  crystalline  precipitate  containing  water,  which  it  gives  off  only  at  a 
high  temperature.  At  IfiO'*,  tho  salt  assumes  a  bright  bluish  green 
colour,  and  is  then  found  to  contain  16  84  p.c.  of  cupric  oxide. 

Itaccnanilate  of  S'dvfr,  —  White  crystalline  precipitate,  which  dis- 
solves in  boiling  water  somewhat  copiously,  though  with  flight  rcduc^ 
tioQ,  and  crystallises  od  cooling  iu  broad  shining  needles. 


22  C  

132 

....    42-31    ... 
....       4-48 
....       3-21      ... 
....     3461     ... 
....     1&'39 

GotUieb. 
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N  

10  H 

A« 

6  O  

—     14 

„....    10 

108 

48 

3-37 

3480 

C«NH»A 

rO» 

„  312 

„„  100 '00 

By  rrpea(ed  crystalliBadon,  this  salt  saffers  a  peculiar  alteration,  being  contcrted 
into  porcclaiD-like  granolfa  of  anotber  salt  trhioU  has  not  been  further  cxaimnid. 

Tbo  acid  disGiolrcs  in  alcohol  more  freely  than  in  water. 


f-  Gitracobinitranilic  Acid. 
C=»NWO'*  =  C"(C^'*H'0»).\dX'H^O^  1 

Gottlieb.    Ann  Fharvih  85,  24. 

Ciiracondinitratiih&ttrtt  Aeide  dinUrophenyUcUraconamiijttf, 

OblAinedasa  soda-salt  by  boilingcitracobinitranil  with  a  dilute  solutioa 
of  carbonatu  of  soda,  care  being  taken  not  to  continue  the  ebullition  loo 
long,  because  the  anil  would  then  bo  resolved  into  blnitranilino  and 
citraconic  acid  (p.  323).  On  adding  liydrochlorio  acid  to  the  liquid  after 
cooling,  citracobinitranilic  acid  separates  in  the  furui  of  a  yellow  crystalline 
precipitate,  which,  when  several  times  rccrystalliscd  from  alcnbol,  forms 
broad,  nearly  colourless  nueilica,  contaminated  however  with  a  dark  yellow 
substance  which  is  very  difficult  to  separate. 

Silver-salt.  C">i^lI*AgO'*. —  l*recipitate<l  on  adding  nitrate  of  silver 
to  ft  solution  of  the  acid  neutralised  with  ammonia,  in  the  form  of  a  pale 
yellow  precipitate  composed  of  crystalline  scales.  When  dried  iu  \-aouo 
over  oil  of  vitriol,  it  coutaina  27*00  p.  c.  silver,  the  formula  retjuiring 
26  86  p.  c  (Gottlieb.) 


«7%C 


1 "«    _ 

*'3    - 


IB^CS    V  JiSi 


r:  S'lT^T      i3i3u  ca   ^jslj.  —**  -  w  :;ii';  ">;tlir  iiaaA.  whi  aei«i«  added  h 
satf  wuxr^ra  icur  rj*;amif  wnaai   iijii  I'li  «4k4   ar^cair  to  coosUt  of 


Abtk.  Jam./' 


Pirpitr-Jikm^  ^X^'^  crysaZ^Jvd  pTTottitaric  acid  U  immA  vitk 
uiiline.  and  ili«  mixtare  kep:  :Vr  ac^st  len  miniitei  at  a  tenpcnum  * 
f**  dcCKe*  abore  that  cf  bciUn^  Ta:«r.  a  tlii<^  brown   viacMl  "ni**  ii 


1,  coDtisiixu:  cfai^Jj  of  pTTt?:anaoiI.  which  eoHdi6es  gnuiaallToi 
^  II  is  dis^olred  in  Ki.inj:  water,  best  with  addition  uf  alc^ol 
on  trea:oJ  with  acia::^!  cLareval.  and  then  left  to  crrstallini 

IM.    Piilrcnilcnt  crystalline  precipitate  composed  of  micnw- 
Im.    It  it  twtcl«as  and  ioodorooa.    Hells  at  88',  nnd  whet 


PYROTARTONirnAWIU 

immerse'l  in  boiling  water,  is  convorted  into  an  oil  wlilch  solidifies  on 
eoolin^,  in  a  cry!*tuUino  mass  nnctuouj?  to  the  touch.  Volatilises  without 
deroinpositiun  and  sublimes  with  tolcraUe  rapidity  at  l40^  but  does  not 
butl  till  it  is  hcutcd  to  about  300^  at  wliicb  tcinperaturo  it  suflers  partiiLl 
decomposition,  but  sublimes  for  the  nttoat  part  unaltered.  —  Very  impuro 
pyrotartauil  may  thus  bo  purified  by  slovr  dietillation. 


22  C  ..„ 

N  ..  • 
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U2    . 

....    ,  ,     14    . 

...    11     . 

32    . 

..    69-84    .... 
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...    69-Hl 
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4  0 

C«NH"0* 

189    . 

..  100-00 

[-  CWNH»  +  C»H«0»  -  4HO  «  N  {cuS'*^-] 


Strong  nitric  acid  oonverU  it  into  pyrutnrtonitranil. 

It  difisolvea  in  cold  aqueoua  alkalis  without  alteration,  but  when 
heated  is  converted  into  pyrotartanilic  acid.  By  fusion  with  hydrate  of 
potash  or  soda,  it  is  resolved  into  aniline  and  pyrotartaric  acid. 

Dissolves  but  iparingly  in  wat^r^  even  at  the  boilinf;  heat,  but  readily 
in  alcohol  and  etker.  The  addition  of  alcohol  greatly  increases  the  solvent 
power  of  water  for  this  compound,  without  preventing  its  separation  as 
the  liquid  cools.  (Arppe.) 


f .  Pyrotartonitranil. 
C»»N»H"0»  =  C»;C'^H'0')NXII',0'.  1 

Arppe.    Ann.  Phantu  90,  144. 

J*yrotarironitnmilf  NHrofihtnyt.pyrotartrimide. 

Obtained  by  dissolring  pyrotartanil  in  very  strong  nitric  acid  and 
precipitating  by  water.  It  then  sopnratos  in  the  form  of  an  oil.  which 
gradually  solidifioa  and  may  be  purified  by  crystallisatioa  from  boiling 
alcohol. 

Long  nocdles  united  in  spherical  groups.  Melts  at  155°|  and  solidifios 
in  a  crystalline  mass  at  163\  Volatilises  without  decomposition  when 
carefully  heated. 
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10  H - 10 

8  O  64 

p»N«H»0»   834 


Arppe. 
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r-'.'-'.r  T;::ro  easily  il.a::  pv 


J;  '  ty  irjtlc  ari.i-    The  pvr..iartanjiatc3  of  the  alkui..  -:.- 

^  vfrv  reaiiily  in  wau-r.     The  solution  of  iho  ainnn.ui.i-^- 

ciiiititc  the  cUoriJcs  of  barium  and  calcium,  or  lim.  .: 
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'ta-water.  With  galphate  of  sine,  it  forms  a  cloud  after  some  time 
only;  with  setquic/Uorid^s  of  ii'on,  an  orange-yellow  precipitate;  with  sul- 
phato  of  coppa'  a  bluish  green;  and  with  mercuric  chloride  a  white 
precipitate. 

The  Ammonta-talt  is  obtained  by  boiling  pyrotartanil  with  ammonia. 
It  dries  up  to  a  radiated  mass.  Dissolves  easily  in,  cold  water,  but  when 
boiled  with  water,  it  is  decomposed  and  gives  up  iU  ammonia. 

The  jPot<t9/i'8ait  resembles  the  ammonia-salt  and  dissolves  very  readily 
in  water. 

The  Soda'Mlt  dries  np  to  a  confosedly  crystalline  mass. 

Tho  Baryia-saU,  when  left  for  some  time  in  the  drying  chamber,  tiikoa 
the  form  of  crystalline  grains. 

The  Liftusalt  forms  dull  silky  needles. 

The  Leail-salt  forms  a  white  precipitate  which  becomes  glutinous  by 
boiling,  but  when  left  to  itself,  acquires  a  granular  and  crystulliue 
cliaracter,  and  then  requires  a  rather  high  temperature  to  melt  it.  It 
disEolres  in  boiling  water  and  iu  acotato  of  load. 

The  mivtr-mlt^  C^N'H"AgO*,  is  i>recipitated  as  a  white  pulverulent 
body,  which  dissolves  in  water  and  separates  by  evaporation  in  small 
round  crystiUino  masses  of  the  same  composition.  Contains  34'36  p.  c. 
metallic  silver. 

Pyrotartanilic  acid  dissolves  readily  in  alcohol  and  is  precipitated 
from  the  solution  by  water  in  the  crystalliuo  state.  Dissolves  readily 
also  in  ether.  (Arppe.) 


T.  Pyrotartonitranilic  Acid, 
C^N^Hi^O'"  =  C"(C"^H'0')AdXH»,OM 

lRPPB.    Ann,  Pharm.  00,  145. 

Pyrotartronitraniiic  acid,  Acide  niirophinyUproiariramique. 

Prfpttrotwit.  By  the  action  of  alkaline  carbonates  on  pyrotartoni- 
tranil.  When  that  substance  iu  iutroduced  into  n  rather  dilute  and 
boiling  solution  of  carbonate  of  soda,  a  yellow  solution  is  fomied  which 
on  cooling  deposit-?  crystals  of  ^-nitraniline  (p.  288),  but  retains  pyrotar- 
tonitranilate  of  soda,  from  which  the  acid  may  be  precipitated  by  nitric 
acid.  It  is  thus  obtained  in  yellow  Hakes,  which  may  be  purilied  by 
boiling  with  animal  charcoal  aud  recrystallisatiun. 

From  a  saturated  solution  it  is  deposited  in  microscopic  rhombio 
tables  with  angles  of  60"  and  120^     It  melts  at  a  little  abore  150°. 

X>ri«rl  vctr  oil  of  tUriol.  Arpp**. 

22  C  ^ .132     ..,.  62-38     bi'AQ 

2N  28    ....  U-ll 

12  H 13     ....       4-70     4*89 

10  O 80     ...  31-75 

C=^-Il'sO>    252     ...    100-00 

Pyrotartonitranilic  acid  is  converted  Uy  boiling  with  alkaline  car- 
bonated into  ^-uitranitine. 


S30       DENZENB:   CONJUGATED  COMPOUNDS  OP  ONE  AT.  C^NH*. 

It  iliwolves  very  sparingly  in  waitr. 

It  19  a  v^ry  foeUo  aciJ,  not  capable  of  decomposing  oarboaatae.  SoiBi_ 
of  iu  salta  are  very  unstable,  others  nncrystalUsable. 

The  aninionia-8a)t  dries  up  to  a  syrup. 

The  I^oiash^MU  eoftroely  exist?  in  the  solid  state,  for  the  aolation  nf 
the  aoid  iu  potaih  is  cosily  decomposed  and  acquired  a  deep  yellow 
colour. 

SUver-^l.  C^NWAgO"*.  — Crystallino  flakee  containing  30*1 8  p.t 
silrer. 

The  aoid  dissotres  easily  ia  alcohol  and  eih^r,  (Arppe.)    ^. 


Amaniline. 
O^NH"  =  C»(C"H")NH«,H«. 

A*  W.  HoFMAKv.    Ann,  Pharm,  74,  153;  Chem.  Soc.  Qu,  J,  Bj  207. 

M^hnUin,  Am^laniline^  Amylophen^Iamine. — Formation  (p,  2S4). 

Preparation,  1.  A  mixture  of  anilioo  and  bromide  of  amy  1  is  rat 
aside  at  the  ordinary  temperature  for  several  dayi;  Iha  mother-liquor, 
consisting  of  amaniline  and  bromide  of  amyl,  decanted  from  th« 
resulting  cryiitals  of  bydrobromalo  of  aniline;  and  the  bromide  of  amyl 
distilled  off: 

2C'*NH7  +  CWH'iBr  »  C'NHMIBr  +  C=NH'?. 

9.  A  mixture  containing  a  lareer  quantity  of  bromide  of  amyl  is  keat4^(l 
in  the  water-bath;  the  oxcoss  of  bromide  of  amyl  removed  by  diBtillation; 
and  the  remainiug  hydrobromate  of  amaniline  decomposed  by  potafth, 
wliereby  the  amaniline  is  separated  in  the  form  of  an  oil,  whicn  maybe- 
pnritiod  by  aolutiun  in  ether,  agitation  with  water,  and  evaporation  of  th« 
ether. 

Properties.  Colourless  oil,  whicb  boils  steadily  at  258"  (therefore  onljr 
S'lS""  higher  than  othaniline),  has  an  agreeable  odour  like  that  of  roMi 
at  ordinary  tern {>e rat ures,  bat  an  onensive  odour  of  fu6cl-oU  vb«D 
heated. 
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(C"H*)(Cwn")H,N.    (Hofnuim.) 


Uormaan. 

13a  „ 
u  » 

..    80-98    ... 
»     10M3     . 

.  ..     80  64 
....     10-SO 

10000 


W  Heated  with  bromide  uf  eibyl   to   100\  it   is  converted   into  hyilre- 

^^^  bromatc  of  cthamaoiline,  and  with  bromide  of  amyl  into  bianianilin'e : 

^B  C*^H>'  >  C'H'Br  »  C>*KlP.HBr; 

^^^  an*!: 

■  CSNH"  +  C"H"Br  -  C^NK^y.HBr. 
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Its  cftmpounde  with  hydrobromic,  hydrochloric  and  oxalic  acids,  form 
beautiful  crystals,  which  have  a  fatty  lustre,  diseolve  sparingly  in  water, 
and  when  heated  with  water,  rise  to  the  surfiwe  in  the  form  of  an  oil 
vhich  solidifies  on  cooling.  —  The  chloroplatinate  is  precipitated  in  the 
form  of  an  nnctuons  mass,  which  crystallises  only  alter  a  considerable 
time,  and  when  a  portion  of  it  has  suffered  docompoeition.    (Hofinann.) 


Methamaniline. 
C»*NH»  =  C"(C"H")(C»H»)NH»,H* 

■  ■    » 
FormtmyUmilinet     MethylamylanUine, '  Methytamyl<mhtnytavltiM  '^' 
CBH»,CwH",Cm»,N,  according  to  Hofmano. 

Produced  in  the  distillation  of  metethamaniline. 

Oil  having  an  agreeable  odour. 

The  chloroplatinate  is  a  crystalline  precipitate  which  contains  15*81 
p.  0.  platinum,  and  is  therefore  C'^NH^^HCl  +  FtCl*.  (Hofmann,  Ann^ 
rharm,  79,  16.) 


Bthamaniline. 

C«NH»  =  C>^(C»H")(C*H»)NH»,H». 

A.  W.  HoFMANN.   (1850.)    Ann,  Pharm,   74,  156,  Chem,  Soc.  Qu.  J. 
Z,  299. 

Viiumylanilint  Sthylamylaniline,  JBtkylamytophenylamine. 

Preparation,  —  A  mixfnre  of  amaniline  and  excess  of  bromide  of 
ethyl  {yid,  9up,\  or  of  ethaniline  and  excess  of  bromide  of  amyl  (p.  306), 
or  of  iodide  of  amyl,  which  acts  most  quickly,  is  heated  in  tiie  water- 
bath  for  two  days,  and  the  alkaloid  separated  from  the  crystallised 
bydrobromate  of  ethamaniline  in  the  ordinary  way. 

Properties.  —  Colourless  oil,  boiling  at  262°,  therefore  only  4°  higher 
than  amaniline. 

The  ffydrobromate  and  HydrochloraU  of  Ethamaniline  crystallise. 
The  former  is  resolred  by  distillation  into  ethaniline  and  bromide  of 
amyl : 

C»NH»,HBr  -  C»»NH»  +  C»HnBr. 

;    The  Chloroplatinate  is  precipitated  in  the  form  of  an  orange-yellow 
Tiscid  li<iui4  which  solidifies  in  crystals  fusible  at  100^    (Hofmann.) 
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Biamaniline. 

A»  W.  KoFMANN.  (1850.)    ^nn.  Pkarm.  74,  155;  C/w/i.  5oc,  Qu.  /. 
3,  298. 

BimifianiHn*,  Diamylanitine,  Diamytophenytamini* 

Amanilino  lieated  for  two  <l{iys  in  the  watcr-batb  with  excess  ol 
l>roniiile  of  ainj^l,  ylelUs  crystaU  of  hydrobromate  of  biamatiiliDo  (rwi. 
»w/>.)  from  which  tlte  base  may  be  separated  in  the  usual  way. 

Oil,  boiling  between  275"  and  280°,  and  having  tho  odour  of 
anianilinc. 

Its  salts  aro  nearly  ineolnble  in  water,  so  that  wheu  the  \nm  » 
bcatcd  with  dilute  hydrochloric  or  sulphuric  acid,  tho  resulting  sail  riatf 
to  tho  surface  in  the  form  of  an  oil^  which  on  cooling  solidi6ea  in  a  crp- 
talline  niasa  having  a  fat^y  lustre.  —  The  platinum-talt  is  precipitated,  oa 
mixing  the  hydrochlorate  with  bichloride  of  platinum,  in  the  form  of  » 
yellow  oil  which  tjuickly  solidifies  in  a  brick-red  crystalline  mass;  alo»- 
oclic  solutions  imme«liately  yield  crystals. 
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Mctethamaniline. 
C"NH»  ==  C*'(C»H")(C*H»)(CH»)XH*,H". 

A.  W.  HoFMANK.    Ann,  Pkarm.  79,  13;  Chem.  Soc,  Qu,  J,  4,  31d. 

ron/irfinefnytanilin.     (Cm.)  — Sap]»o»ing  it   to   eonUiit    I    H    morr,  fc  will  h 
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Known  only  in  conibiuaiion  with  water  and  wUli  liydriodic  acul. 

The  clear  mixture  of  etharaaniline  C'='(C>°H")(C*H'*)NM\  with  iodide 
of  methyl  CH^I,  heated  in  a  eealed  tube  iu  the  water-bath«  Eeparatea 
into  two  layers,  the  lower  of  which  continually  increases,  and  on  cooliu;^, 
solidifies  as  a  mixture  of  hydriodate  of  metethamaniline  and  bydrio- 
date  of  etbamaniline.  By  dissolving  the  mass  iu  water;  setting  the  solu- 
tion aside,  and  separating  it  from  the  undecomposed  iodide  of  methyl; 
digesting  the  solution  with  oxide  of  silver;  filtering  from  the  iodide  of 
silver  and  excess  of  oxide  of  silver,  and  the  separated  ethamaniline 
(wbicb  is  insoluble  in  waters,  ^  a  nolutiou  of  metethamaniline  is  obtained; 
and  this,  when  evaporated,  leaves  a  hydrate,  which  is  resolved  by  distilla- 
tioa  into  water,  olefiant  gus  and  methamauiliuc  : 

C»NH»,2H0  -  2H0  +  C*H»  +  C«*NH'». 

The  chloroplaiinaie  la  a  pale  yellow,  non-crystalline  precipitate  wbicb 
contains  2411  p.  c.  phUinuin,  and  is  tberoforo  C^NtP^HCl  +  PtCl'. 
(Hofmano.) 


Etbaniline-urea. 
e»N'H"0'  =  C"(C*H»)CyAdH»,H'0%  1 

Wdrtz.  (1851.)  Compi,  rend,  32,  417. 

PhenyethyLvrta  =  C?ir(C"H*)(Cni')H^O*. 

^  The  solution  of  aniline  in  oyannric  ether,  (ix  459),  tbe  formation  of 
which  is  attended  with  great  rise  of  temperature,  solidifies  on  cooling  iu 
a  crystalline  mass  : 

C"NH?  +  C«NH*0"  =  C"K*nwO*. 

The  compound  is  slowly  decomposed  by  potash  into  aniline,  ethyl- 
amine  and  carbonic  acid.  (Wnrlz.) 

C"Nm^'  +  2K0  +  2H0  D  C«NH7  +  c*NH7  +  2(KO,CO*). 


IT.  Valeranilide. 
C«NH"0'  =  C»(C"H»0»)NH*,H».? 

Cni022A.  (1832.)    iV^.  Ann.  Chim,  Phys.  39,  201. 

Phenyl*  taUr^nUiU. 

Obtained  by  tbe  action  of  anhydrous  yaleriAnia  acid  upon  aniline. 
The  mixture  of  tbe  two  subsLances  becomes  very  hut,  and  aftor  a  whilo 
solidifies  in  a  mass  of  beautiful  crystals  ol  valeranilide,  which  niay  bo 
piirifictl  by  rccrydtallisation  from  boilin<r  utcnhol. 
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BIPUBN  ANILINE. 

Comhinations.  Bipbcnaniline  disaolvea  sparingly  ia  water,  formiog  an 
alkaline  eolutiuu. 

The  sails  are  very  unstable,  all  of  them,  exceptin^j  the  platinum-salta, 
•lecompofling  spontaneoualy  ou  expusure  to  the  air,  either  m  aqueous  or 
in  alcoholic  solatioD. 

IJydrochloixUe  of  Biphenaniline,  —  When  strong  hydrochloric  acid  is 
added  to  pure  hipheouuiline,  the  base  remaius  oily  at  first,  but,  on  additiitn 
of  alcohol  of  Q5  per  cent,  suddenly  soltdifiea  and  forma  a  crystalline  salt, 
which  may  be  purified  by  washini:  with  absolute  alcohul.  Shining  l.nuiin.'e, 
baving  a  slight  tinge  of  red.  Tolerably  stable  when  protected  from  air 
and  uioietnre.  Dis^olrea  easily  in  water  and  common  alcohol,  les^  easily 
in  absolute  alcohol  and  anhydrous  ether. 

Chloroplatinaie  of  Biphcnnnilim.  —  Separates  on  mixing  the  alcoholic 
solution  of  bydrochlorate  of  biplienaniline  with  a  moderately  strong  and 
neutral  alcoholic  solution  of  bichloride  of  platinum,  as  a  dark  yellow, 
bulky,  flocculuut  precipitate,  which  may  bo  washed  with  alcohol  of 
95  p.  c.  The  salt  is  permanent  in  the  air.  It  dissolves  in  alcohol  of  75 
to  80  p.c.  :  and  separates  when  the  solution  is  evaporated  over  oil  of 
vitriol,  in  brown  crystals  belonging  to  the  regular  system  and  having  a 
glassy  lustre. 
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Siplk^nanillne  wUk  Bichloride  of  Platinum.  —  Separates  as  a  bulky 
precipitate,  when  an  alcoholic  solution  of  the  base  is  mixed  with  an  alco- 
uolic  and  perfectly  neutral  solution  of  bichloride  of  ptatinura.  Has  » 
somewhat  brighter  colour  than  the  chloroplatinate,  and  dissolves  in  the 
same  manner  In  water  and  in  hydrated  alcohol.  Absorbs  moisture  from 
the  air  when  recently  precipitated]  but  remains  unaltered  after  drying. 
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M»y  be  regarded  as  bichloride  qf  platinotri/ihemjflammonium  »  C"NH"Pt,CP,  or 
chloride  cMoropiafino-tHphenytammonium  —  ^"^{ptCi    f'^l- 


Biphenanilinc  combines  also   with   mfrcuric  chloride  and  nitrate  of 
$ilvcr.    The  mercury-compound  crystallises  in  laminte,  hot  decomposes 
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ConjugaUd  Compound$  of  2  At.  C"NIV  or  a  iimilar  Nucleus, 
The  Ducleua  contains  24  C  and  12  H  or  otlicr  substincvs. 


Azobenzene. 

MiTScrrERLicn   (1834).   Poyj.  32,  224. 
ZiNlN.    J.  pi\  Cft^em.  36,  93. 

Jzo&enzid,  Azobtmol,  Stickttojfbenxid,  Azodifune. 

Preparation.  1.  In  disitilling  a  mixture  of  tlio  alcoliolic  solutions  of 
nitrobenzene  and  potash,  n  rod  liquid  passes  over  towards  the  end,  wIjIcIj, 
on  coolini^  solidifies  in  a  ervstnllino  mass.  This  inaaa  is  pressed  between 
paper  and  recrystallised  fruni  ellier.  (Milscherlich.) — 2.  Tlie  misturo 
of  azobenzene  and  aniline  obtained  by  the  dry  distillation  of  azoxibonzona 
is  freed  from  the  greater  part,  o*  ibo  more  volatile  aniline  by  fraction:it 
distillation,  pressing  the  residue  between  paper,  and  crystallising  it  from 
alcohol.  The  small  quantity  of  azobenzene  wliicb  passes  over  with  tho 
aniline,  separates  as  a  heavy  oil  when  the  aniline  is  dissolved  in  hot  dihito 
eulphurlc  acid.  (Zinin.)  —  1  3.  When  nitrobenzene  is  treated  with  iron 
turninj^s  and  acetic  acid,  as  in  Bcchamp's  process  for  the  propanition  of 
aniline,  but  with  the  proportion  of  iron  considerably  greater  than  that 
which  Bfchamj*  recommends  (viz.  3  pis.  iron  to  2  pts,  nitrobenzene  and 
2  pt4.  acetic  acidj  p.  247),  the  first  portion  of  the  distillate  consists  prin- 
cipally of  aniline  mixed  with  a  small  quantity  of  nitrobenzene,  but  the 
last  third  is  a  dark  red  liquid  which  cotidifiea  in  the  neck  of  the  retort 
and  in  the  condenstn/r  tube  as  a  beautifully  crystallised  mass  of  azoben- 
zene. The  best  product  is  obtained  by  using  3  pts.  of  iron  to  1  pt.  of 
nitrobenzene  and  1  pt.  of  acetic  acid.  The  red  crystalline  niasa  la  washed 
with  hydrochloric  acid  to  remove  adhering  alcohol,  then  with  water; 
dissolved  in  boiling  alcohol;  and  the  red  crystalline  lamina?  which  sepa- 
rate on  cooling,  again  dissolved  in  alcohol  and  recrystallised.  (A.Noble, 
C/iem,  Soc,  Qu.  J.  B,  29*i.)  —  4.  Benzidine  treated  with  nitrous  acid 
rapcars  is  converted  into  axobenzeue.    (Noble).  %. 

PropertUs.  Large  red  crystals  which  melt  at  65**,  boil  at  193',  and 
distil  without  decomposition.     (Mitacherlich.) 
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338     benzene:  conjucatet)  co^rpou^'DS  op  two  at.  cwn'TP. 

Decompositions.  1.  Its  vaponr  passed  tliroujtjli  a  reil-bot  tube  decom- 
poses witlioat  explosion.  (MiUcherltch.) —  2.  Its  orange-ycUow  eolation 
in  cold  fumin|r  nitric  acid,  becomes  heated,  soon  assumes  a  blood-retl 
colour,  then  giveft  off  red  vajwurs,  and  solidifies  in  a  pulpy  mass  of 
yellowiah-red  nee<lles  (sparingly  soluble  in  hot  nitric  acid).  This  mass,  after 
bciii^  sepiiratcd  frnni  the  mother-liquor  and  dissolved  in  boiling  alcobnl, 
scparntcA  into  small  rhombic  tables  (binitraEobenzene,  according  to  Laurent 
iSr  Gerhanlt)  having  an  auronv-rcd  colour  and  almost  metallic  lustre, 
which  8e|winite  on  coolinp  and  dissolve  but  slowly  in  alcohol  and  ether, — 
and  dull  stmw-colourod  slender  needles  (nltrnzobenxcne,  according'  to 
Laurent  &  Gerhnriit)  which  remain  dissolved  in  the  alcohol.  (Zinin.)  — 
3.  Oil  of  vitriol  boiled  with  asobeuzene  j^ives  ufT  sulphurous  acid  and 
deposits  charcoal.  (Mitsrherlich.)  —  4.  The  aurora-red  solntion  in  alco- 
bolic  ammonia,  on  liein^  siitumtcd  with  sulphuretted  bydrogea,  gradually 
assumes  a  light  yellow  colour,  and  as  it  cools,  deposits  a  considerable 
quantity  of  Iarjc:e  white  lamina?.  These  crystals  dissolve  when  heated 
with  the  liquid,  and  the  black-brown  solution  when  boile<l,  dopusitsa 
largo  quantity  of  sufpbur-powdcr,  aJl^sunlcs  a  light  red  colour,  and.  after 
being  decanted  from  the  sulphur,  yields  on  cooling,  yellowish-whito 
needles  and  lamluo)  of  benzidine,  whilst  an  a\irora-rea  mnther-liqaor 
remains,  (Zinin.)  —  Azohfinzene  may  bo  distilled  over  potash  or  lime 
without  decomposition  (Mifscherlich);  its  vapour  is  not  decompoMd  by 
pota&h-limo  ut  230^     (Laurent  &  Gerhardt.) 

Comhinrttiont.  Azobenzcne  dissolrcs  very  sparingly  iu  boiling  voter, 
the  solution  becoming  turbid  as  it  coola. 

From  ita  itolutioa  id  stroag  sulphuric  or  nitric  acid,  it  is  precipitated 
by  water. 

It  dissolves  very  sparingly  in  strong  hydrocJUoric  acid,  and  in  aqneoQi 
ammonia  or  potcuh. 

It  dissolves  abundantly  in  alcohol  and  etJicr,  and  cryatallisei  as  till 
eolutiou  evaporates.     (Mitsoherliob.) 


Benndine. 

Zn«lN.    (1845.)    J.  pr.  extern,  36,  93. 

FtMiiin, 


Prrparotion.  Sulphuretted  hydrogen  is  passed  to  saturation  throifb 
the  aurora-red  Sfdution  of  azobenxeno  in  alcohol  saturated  with  ammo- 
nincal  gu»;  the  liquid,  which  has  become  light  yellow,  is  boiled  fur  sooe 
time.  wiic>reu|Kiu  thn  white  crystalline  lamina'*  which  have  formed,  dissolrt*, 
with  black-brown  colour;  and  the  liquid,  which  ultimately  acquiren  n  tight 
rcddifh-yellow  colour,  is  decanted  while  hot  from  the  copious  precipitate  if 
sulphur-powder,  and  then  cooled,  whereupon  it  yields  yellow i-ibwhiM 
lutiitnic  of  impuru  benzidine,  which  acquire  a  deeper  yellow  oulour  «hcs 
kt'pt  in  a  close  veswl,  and  when  examined  by  a  lens,  appear  to  1r>  luixtd 
with  aurora-red  needlos  and  yellow  granules.     It  is  tbcrcforo  dbsoircd  ia 
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botliuif  alcohol;  moderately  dilute  eulphiirio  ncid  addeil,  a«  long  as  any 
-while  powder  of  fltilphate  of  boiuidine  is  precipitated;  and  this  precipitate 
washed  with  cold  alcoliol,  till  tho  It^tiiil  runs  through  coloiirlese;  tlien 
dissolved  in  boiling  dihite  ammonia;  and  the  scales  of  pure  beuzidino 
which  are  depoeitea  as  the  filtrate  cooU,  are  dried  in  vacuo  over  oil  of  Wtriol. 
Benzidine  may  aUo  bo  obtained  from  azoxibenzene  and  hjdrosalphate  of 
ammonia.     (Laurent  &  Gerbardt.) 

Propertift,  Snow-white  scales  haring  &  ailvery  lastre.  Becomes 
Bomewhat  duller  at  lOO";  melt«  at  108^  foraiing  a  nearly  colourless 
liquid^  which  at  lOS''  or  J 12"*  solidifies  into  a  brownish-white  crystallino 
jna^s.  Inodorous;  lis  fiulutions  have  a  biting  peppery  and  bitter  alkaline 
taato;  pcnuaueat  in  the  air. 


Dried  in  a  ttrtam  ^  air  at  100*. 


Ziaia. 


24  C  

2N..„ 

12  H 

»  144     . 

28     . 

12     . 

^     78-26     .... 
..     15-22     .... 
..       6*52     .... 

....     78-02 

...     H'79 

€•66 

C=»N-H"    « 

184     . 

..  lOOOO    .... 

....     99-47 

^^  Decompontvons,  1.  Benzidine  heate<l  above  its  melting  point  tarns 
brown,  bogiun  to  boil,  an<l  sublimes  partly  uodeoompoised,  partly  in 
resinous  deconiposition-producta,  and  leaves  a  rosidue  of  charcoal.  -~ 
S.  Tho  aqueous  or  alcoliolio  solution  of  benzidino  or  its  salts,  ast-ume^j  a 
red-brown  colour  when  ciilorine  gaa  is  passed  through  it,  often  however 
&fter  previously  exhibitin;t?  au  indigo-colour;  becomes  turbid;  and  deposits 
targe  quantity  of  a  crystalline  powder  nearly  insoluble  in  water,  moro 
Boluble  in  alcohol. — 3.  Its  brown-red  solution  in  strong  nitric  acid 
umos  a  lighter  colour  and  gives  off  nitrons  fumes  when  heated^  and 
rwards  yields  with  water  red-brown  flakes,  sparingly  soluble  in 
ihol,  together  with  a  supernatant  yellow  licpiid  from  which  ammonia 
throws  down  a  considerable  quantity  of  brown  flakes,  imparting  at 
the  same  time  a  blood-red  colour  to  the  lit|uid. — 4.  Nitrous  acid  oouverta 
it  into  azobenzene.    (Noble.) 


Combinations.     Benzidine  dissolves  very  sparingly  in  coH  UfoUr,  hut 

undantly  in  hot  water,  that  a  solution   saturated  while  hot  solidifies 

Boltd  pulp  on  cooling. 

It  forms  with  acids,  white,  easily  crystallising  sattft  which  aro  pro- 

eipitated  by  cau-^tic  ammonia  and  potash  or  tbeir  carbonates. — Auoming, 

«s  ix  hiTK  dune,  witb   Launjtit  A  Gerhnrdt  {Compl.  rKiv%.   im9,    H>(i)   tlint  brnndinv 

_  C''^N^U^-,  and  not,  with  Zinin,  that  it  »  C''*NU",  nil  its  salts  must  be  regarded  u 

Phcaphatf  of  Benziillnt^  —Ordinary  phosphoric  a4;id  added  to  a  dilut<j 
aqueous  solution  of  benzidine,  throws  down  small  nacreous  scales,  and 
from  tho  concentrated  solutiuu  a  slightly  crystalline  powder.  The  salt  ia 
as  little  soluble  in  water  as  the  sulphate. 

Sulphate  of  Sentidine. — a.  Si-aci<J. —  Precipitated  by  sulphuric  arid 
from  a  very  dilute  aqueous  solution   of  benzidine,  iu  tho  form  of  a  dull 

*  One  or  oth«r  of  those  nnmben  mut  be  it  miiprini  ia  Zinlo'i  paper. 

It! 
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Oxalate  of  Senzidifie.  —  Delicate  silky  needles  united  in  stellate 
groups,  permanent  in  the  air,  not  changing  at  100**,  dissolving  with  some 
difficulty  in  water  and  alcohol. 

CryttdU,  Zinin. 

28C 168  ....  61-31     61-46 

2  N 28  ....  10-22 

14  H 14  ....      511     5-39 

8  O 64  ■■■■  23'36 

C«IPHW.C*H«0« 274    ....  10000 

TaHrate  of  Benzidine. —-VfhiiQ  shining  laminas  resembling  benzidine, 
but  more  easily  soluble  in  water. 

Benzidine  dissolves  readily  in  cUcohol,  and  still  more  readily  in  ether, 
(Zinin.) 


Azoxybenzene. 
C"N«H»0»  =  C«N»H«»,0*. 

Zumr.  (1845.)  J,  pr.  Chem.  36,  98. 

Laurent  &  Gsbbardt.    Compt.  chxm,  1849,  417;  also  Ann,  Fharm, 
75,  70. 

Azojtybenzid,  Azoxydifune. 

JPreparation.  1  pt.  of  pulverized  hydrate  of  potash  is  added  to  a 
solution  of  1  pt.  of  nitrobenzene  in  a  tenfold  volume  of  alcohol,  the 
liquid  boiled  aa  soon  as  the  heat  spontaneously  developed  has  subsided; 
the  brown  needles  of  azoxybenzeue  which  already  separate  on  cooling, 
collected;  the  remaining  liquid  distilled  till  it  separates  into  two  layers, 
(p  202  ),  and  the  upper  brown  oily  layer  decanted  and  washed  with 
water;  it  then  solidifies  after  a  few  hours  in  a  mass  of  needles  of  impure 
axoxybenzene.  These  crystals,  together  with  the  needles  previously 
obtained,  are  strongly  pressed  between  paper,  and  purified  by  several 
crystal lisations  from  alcohol  and  ether.  The  purification  may  be  acce- 
lerated by  passing  chlorine  through  the  brown  solation  in  hot  alcohol  till 
it  turns  yellow.  (Zinin.) 

Properties.  Yellow,  shining,  four-sided  needles,  and  (by  spontaneous 
evaporation  of  the  ethereal  solution)  prisms  an  inch  long,  as  hard  as  sugar, 
and  easily  friable.  Melts  at  36°  into  a  yellow,  strongly  refracting  liquid, 
which,  at  a  temperature  immediately  below  36°,  solidifies  in  a  radiated 
mass. 

CryttaU  dried  over  oil  of  vitriol  Zin:n. 


24  C  

2  N 

144  . 

28  ., 

...  72-72  ... 
...  14-15  ... 
...   505  ... 
...   8  08  ... 

72-65 

13-9!* 

10  H 

10  . 

5-28 

2  O  

16  . 

8-08 

C3»N2H»Oa 

198  ., 

...  100-00  .... 

..«.  icooo 

LArBJEVT  &  GjEBHAXDr.    C<»p<.  c4ia.  1840.  417:   alto  Jjhl  fte* 
T5,  T2. 

K%i$xy\t*st\7Aixni  \n  CiDrerted  by  bromine  into  m  yellowish  euilTMt 
■ubjfUncti  wbicb  ftolidifieti  in  crystalline  nodoles  on  ooolins,'  and  oiaeln 
v«rjr  npiiriugly  iu  alcohol    (Laurent  &  Qerhardt.} 

liMinat  &  Gcffatf*. 

34  C 144    ....     61-98     4e-7 

2  N    28    ...,     1011 

Hr 80    ....    28-88     31^ 

0  a    9    ....      3-25     ^       2-7 

2  0 16    ....      V78 

U»N»UrU»0' 27/    ....  lOOOO 

*W»0*  ■mljircl  was  doubtlMi  coatamiaated  wiih  •  bichv 
MAOarbwdt.)  ^ 
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Nitrazobenzene. 
C»*N»H»0*  =  C«N»XH*. 

ZiNiN.  (1845.)    J.  pr.  Chem.  36,  103. 

Laurent  &  Qebhardt.    Compt.  chim.  1849,  417;  also  Jnn.  Pharm, 
75,  73. 

Nitrttzobenzid,  Nitrazodijvne. 

Preparation,  1.  The  crystalline  magma  produced  by  the  action  of 
faming  nitric  acid  on  azobeuzene  is  drained  in  a  filter  plugged  with 
asbestus,  and  afterwards  on  a  brick  to  free  it  from  the  mother-liquor;  the 
residue  dissolved  in  strong  boiling  alcohol;  and  the  yellow  nitrazobenzene, 
which  is  more  readily  soluble  in  alcohol  and  ether,  separated  by  repeated 
crystallisation  from  the  bi nitrazobenzene  which  crystallises  much  more 
easily.  (Zinin.)  —  Azobenzene  is  gently  heated  with  fuming  nitric  acid; 
the  liquid  left  to  cool  after  the  action  is  finished;  the  mother-liquor 
decanted  horn  the  yellowish-red  mass  of  needle-shaped  crystals  thus  pro- 
duced; the  crystals  washed  with  ordinary  nitric  acid,  then  with  a  little 
water,  and  boiled  with  alcohol;  the  oil  decanted  [from  the  binitrazoben- 
zene)];  and  the  needles  which  separate  therefrom,  washed  with  a  small 
qnantity  of  alcohol  and  ether  to  remove  an  oily  product.  (Laurent  & 
Uerhardt) 

Properties,  —  Slender  needles  of  a  dull  straw-yellow  colour.  Palo 
orange-yellow,  somewhat  laminated  needles,  fusing  more  readily  than 
binitrazobenzene,  and  crystallising  as  the  liquid  cools.  (Laurent  & 
Gfrhardt.) 


24  C 

3  N     

144     . 

42     . 

L 

...     63-44 

...     18-50 
...      3-96 
...     14-10 

aarent  &  Gerhardt. 

62-5 

18-1 

9  H    

9     . 

3-9 

4  0 

32     . 

15-5 

C«N»H90^ 

227     . 

...  100-00 

1000 

It  dissolves  in  alcohol  less  readily  than  azobenzene,  but  more  readily 
than  binitrazobenzene.     (Laurent  &  Gerhardt) 


Kitrazoxybenzene. 
C"N»H»0«  =  C«N»XH»,0*, 

ZiNiif.  (1845.)    J.pr.  Chem,  36,  99. 

Laurent    &    Gerhardt.     Compt.  chim,    1849;    also  Ann.    Pharm, 
75,  71. 

^itra^xybentidt  Nitrazoxydifune. 
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Prfpeirati'on.  The  needles  formed  after  the  cooling  of  a  solatioa 
azobenzeuo  in  fuminp:  nilric  acid  (p.  338),  are  drained  on  asbestus,  dried 
on  a  brick,  and  crystallised  from  hot  slcuhol.  The  alcoholic  niolW- 
liquor  yields  by  erapuratioa,  yet  another  body,  in  four-sided  prisms,  whiofa 
dissolro  very  easily  in  alcohol  and  ether,  and  without  decompoi^ition  in 
fiimin?  nitric  acid  at  the  boiling  heat.  (ZInin.)  —  Laarcut  and  Gerbardt 
heat  tfie  nitric  acid  solution  to  the  boiling  point 


1 


Properties, 
barxlt.) 


Dull  yellow  needles  united  in  tufta.     (Lanrent  &  Ger- 


24  C ™ 144 

3  N „ -     42 

fl  H    - 9 

60    48 

C«Nni>0«  « 243 


Laarent  Ac  Gerbardt 

69-26     48*8 

17-29     16*5 

3-70     3-6 

19-75     2M 

100-00     100*0 


Tlie  red-brown  solution  of  the  yellow  needles  in  alcoholic  pota<ih  dcp^- 
eiU,  when  evaporated  witb  water,  an  aurora-red,  crystalliuo  powder,  which 
decomposes  when  heated,  and  is  nearly  insoluble  in  alcohol  and  ether;  it 
contains  701  p.  c,  C,  17"5  N,  4;i  H,  and  7"9  0,  and  is  tbereforo  per- 
haps C**N'H^^O*  or  C"N"H*0».   (Uaurent  &  Gcrhardt) 

The  needles  dissolvo  In  fuming  jiilfic  acid  at  the  boiling  beat,  and 
crystallise  undecomposed  on  cooling.   (Zinin.) 

They  dissolve  sparingly  iu  alcohol  (and  in  rther^  according  to  Laurent 
&  Gerhardt),  and  crystailisc  on  cooling.  (Zinin.) 


Biuitrazobenzen?. 


Zinin.   (1845^    J.  pr,  Ch^m.  36,  103. 
Laurent  &  Obruardt.     Compt.  chim, 
75,  74. 

Bmilrazobenrid,  BinitraTod^ne, 


1849,  417;  also  ^im.  PJ| 


Preparatioiu     1.  According    to  Zinin  (p.  343).  —  2.  Axobcnzeno  U 
boiled  fur  some  minuteti  with  iuming  nitric  acid;  the  mother-liquor,  wh( 
cold,  decanted  from  the  red  needles;  and  those  needles  washed  with  ordin; 
nitric  acid,  then  with  water,  then  witb  other,  and  crystallised  from  boilii 
alcohol.     (Laurent  &  Gerhardu) 


Prfipertif$.  Small  rhombic  tables,  having  an  anrora-rcd  colonr  and 
nimofit  metallic  lustro  (Ziniii);  ntirora-rcd  nccdleejess  fusible  than  nitrai*- 
bcDzetio,  mid  roriiiing  a  Uood-rud  li(^uid  which  crystallises  in  neodJMi 
(Laureut  k  Gerbardt.) 
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U4     . 

„ B6     . 

_ B     ., 

64     . 

...    52-94 
...     20-59 
...       294 
...     23-53 

.......    524 

........      2-9 

V    272     ., 

...  100-00 

iolpliate  of  amnionla  and  with  alcohol,  it  la  con* 
Into.  (Laurent  k  Gt^rbardt) 

«B*0*  +  12HS  -  ZC^^-H"  +  3H0  +  IBS. 

ilhout  decotnpoaition  in  lioiliug  nifrie  nddj  and  sopa- 
'In    finer    crystals   thau    fvmn    alcohol.      (Laurent  & 

isoltible  ia  cold,  and  tgtj  spann^Oy  soluble  in  boiling 


Binitrodiphenamic  Acid. 

Orrha^odt.     (1849.)     Compt,   chim.    lS40j   flh.-^Lr.   Ann* 
ftf,  68. 

\amx'durtf  SinitrodtpAdnamimiiuret  Aetde  biniirQiliph4namique, 

L'brown  maae  of  needle-shaped  crystals  abtained  by  geDtly 
rocarbalic  acid  with  bydroeutpLate  of  ammonia  (p.  206),  la 
excess  of  aci^tio  acid,  the  liquid  filtered  hot  to  separate 
tiie  acid  left  to  crystallise  from  tbe  filtrate. 
iwii,thiclt,si3c-5jded  needles  witli  fotir  lateral  ecfgrsof  131"  30' 

07**;  they  yield  a  brown  powder  and  give  off  their  4  atoms 

"  crygtalliaation  between  100°  and  150^* 

CryHtl*  with  4  Aq,  Laurent  &  Geriurdt. 

.,...«.«..  144  ..«  41-86    420 

56  .«  16-28     16-5 

16  ....      4-65    4-6 

128  .,..  37-21     36*3 


<H"0"  +  4Aq    344    ....  lOft-00  lOOOU 

when  heated,  firat  give  off  thoir  water,  then  melt, 

te  of  a  few  laminse  aud   a  ania]l   qn.tntity  of  a  brown 

leave  a  large  quantity  of  charcoal  which  takes  fire  at 

cr  temperalure. 

i  Bolation  of  the  acid  in  aqneous  ammonia  gircs  off  the 

Taporated,  and  leaves  the  pnre  acid. 

ed  solution  of  the  acid  in  aqueous  potath  yields  the 

pontaneoos  eraperationj  in  deep  red  orystallioe  nodulei 
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which  dissolve  very  readily  in  water  and  alcohol,  and.  when  dried  at 
100"*,  contain  10-7  per  cent,  of  potaah,  and  are  therefore  C**N*H"KO". 

The  ammoDiacal  solution  of  the  acid  forms  with  acetate  of  bitryta, 
re<l-hrown,  sparingly  soluble  needles; — with  lime-MtU,  afi«r  a  wbtlc. 
Buiall  needles  ;— with  acetate  of  Uad,  a  yellowish  red-brown  precipitate  ; 
— with  cuprw:  acetate,  u  yellow  is  h-jp-een  precipitate;  and  with  nitrat«  «f 
sUverf  a  deep  yellowish-brown  precipitate,  which,  when  warm  sol ationaaiv 
used,  crystalliaes  in  lamiose.     (Laoreut  &  Gorhardt ) 


24  C... 
4N 

11  H 
Ag 

12  O 


Sitver^alt. 


huutnt  ft  Geriurdu 
144    ....     34-70     34-7 

56     ...     13-49 

11     ....      2-66    «•« 

108    ....    2602    26*4 

9«    ....    23-13 


C«N*H»AgO».„ 415 


lOOOO 


H.  Nitrosulpbobenzene. 
C^NH'S'O'  =  C*XH»(SO»)». 

H.  Oericke.    Ann.  Pkarm.  100,  208. 

When  sulphobouzeno  (p.  165)  is  heated  with  fuming  nitric  acid«  tad 
the  resulting  liquid  mixed  with  water,  a  precipitate  is  formed  coD6i*tiDg 
of  Qitrosulpliobonzcno  and  binitrosuIphobenKone,  the  former  of  which  may 
be  extracted  by  hot  alcohol,  while  the  greater  part  of  the  latter  rcmaiDS 
mi  dissolved;  and  the  alcoholic  solution,  on  cooling,  deposits  the  nitroenl- 
phubcnzrne  in  the  form  of  a  honey-yellow,  unctaous,  plastto  mass,  which 
gradually  solidifies.  From  u  solution  in  dilute  alcohol,  it  fieparat«a  by 
apoDlanoous  evaporation  in  soft  microscopic  crystals  having  their  &e« 
lenttcalarly  rounded.  —  The  sulutinn  fmjuentljr  alio  ile|M»ita  crysuls  of  salpko- 
bctutcfio. 

Nitro8ulphol>enzene  melts  between  90°  and  95^,  and  ia  eoni| 
decomposed  at  250^  Sulphide  of  ammonium  convcrtd  it  iutu  am 
phobenEene. 


24  C  „  144  ....  54-7 

N  U  ....  ft-3 

9  H  ...„. „ 9  ....  3-4 

2S   „...„ 32  ....  12-2 

8  O  64  ....  24-4 

C>^U»SK)" 263  «.,  1000 

-  (r»XU*S0>,C"ll*S03.     rOerioke.) 


Oericke. 
.    65-4 

40 

.     12-7 


IiuolaUo  in  cold  teaUf,  and  dissnlves  hat  sparingly  id  hot  wafict. 
whence  it  separates  in  oily  drops  on  cni>liug.  Dissolves  iu  nitric  mciti, 
hut  nut  in  sulphuric  or  hydrochloric  acid.     Canatie  alkalis,  with  Uio 


AinOOSULPHOnENZENE. 


34' 


of  heat,  dissolve  it  in  nnall  qnantity;  bo  likewise  Hn  nJicalin^.  earhona(f$, 
and  without  evalutiou  of  curbouio  acid.  Hot  alcohol  dissolves  it  rijadily. 
(Gericke.) 


T  BinitroBiilphobenzene. 
C»*^»H'S'0''  =  C"X'H«(SO')*. 

Gericke.   Ann.  Pharm^lOOy'iW, 

Formed,  to;jetber  with  the  precedinjy  c(>raf>onnd,  by  the  action  of 
fuming  nitric  acid  on  Rulphobenzene,  or  more  abundantly  by  the  action  of 
a  mixture  of  fuming  nitric  acid  and  oil  of  Tilriol  oa  the  same  compound. 
It  is  puriflcil  from  the  mononitratcd  compound  by  means  of  hot  alcohol, 
in  which  it  ia  but  sparingly  soluble. 

Small  whito  rhombic  taMea  hHving  a  aJlky  luytre.  Melts  at  IbH",  and 
solidifies  in  a  crystalline  mass  on  cooling.  Sublimes  without  decomposi- 
tion at  320^ 


24  C   - 

2  N  «. 

.„ 144    . 

2«     . 

„..„.      8     . 

32     . 

D6     . 

...     46-7     . 
...       9-1 
...      2-6     . 
..     10-4    . 

..     31-2 

Gericke. 
,...„     46-6 

8  H  

2S 

12  0  

30 

10-5 

C^Nm^SH)^ 

308     . 

..  1000 

This  formula  b«ing  completely  diriaiblo  by  2,  it  mifctit  appear  ai  if  the  com* 
pound  should  rather  be  refi;arded  as  nitrasulpbobeniene,  C'^Xn^SO*':  hut  the  doable 
formola  in  justified,  or  rather  neceasitated,  by  the  composition  of  the  preceding  compouud, 
and  also  by  Uiat  of  the  pUtiouui'Salt  of  the  derived  coropound  bianiidosulphobenieDO 
(p.  348),  the  formuU  of  which  docs  not  sdmit  of  being  halTcd. 

Binitrosulphobonzene,  keattd  on  platinum-foil,  bums  with  a  sooty 
flame.  It  is  not  altered  by  caustic  alkalis  or  alkaline  carbonates,  or  by  a 
mixture  of  hydrochloric  acid  and  chlorate  of  potash.  SulfAide  of  ammo- 
nium converts  it  into  biamidosulphobenzene. 

It  is  insoluble  in  water,  soluble  in  strong  nilric  acid,  but  not  in  dilute 
acids.  It  dissolves  but  sparingly  in  alcohol  and  ether^  even  when  heated. 
(Gericke.) 


t-  Amidosiilpliobeiizene. 
C"NH"S*0*  =  C?*AdH'(SO»)». 

H.  Gehicke.    Ann.  Pharm.  98,  389;  100,  210. 


Formed  by  the  action  of  sulphide  of  ammonium  on  nitrosulphobenzcno 
(p.  346^.     Tho  alcoholic  solution  of  that  compound  mixed  with  sulphido 
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of  ammonium  as6umefi  a  blood-red  colour,  deposits  sulphur,  and  ificonrerted 
into  amidosulphobenzene.  On  acidulating  the  liquid  with  bydrochloric 
neid,  filteriug  and  saturating  with  potush,  the  amidoeulpbobonzene  ii 
obtained  in  the  form  of  a  ycllowisb-white  precipitate,  which  may  bo 
purified  hy  repeated  solution  iu  hydrochloric  acid  and  precipitating  with 
potash. 

Microscopic  four-side<l  prisms,  which  decompose  partially  and  acqaire 
a  darker  colour  when  dried  between  paper.  Heated  on  platinum  foil,  the 
compound  melts  and  then  burns  away  with  a  tranquil  but  rery  stiotv 
flame.  Dissolves  qmringly  in  cold,  readily  in  hot  water,  and  in  alcohol 
Forms  salts  with  acids. 


UydrochloraU.  —  Forms  reddish,  well- developed,  four-sided  prisms. 
Meltd  at  about  90^,  and  solidifies  in  a  gummy  mans  ou  cooling.  Dissolvet 
easily  in  water  and  alcohol,  formin/v  red  solutions;  the  aqueous  solotioQ 
however  is  partially  decomposed  by  heating,  and  if  then  treated  witk 
potash,  gives  off  ammonia,  and  deposits  a  black  Hocculent  body. 
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ChlnropMinate.  C"AdH"(SO»>«HCI,PtCl«.  —  Bichloride  of  platinum 
added  to  the  solution  nf  the  hydrochlorate  just  described,  forms  a  ytV 
lowish-brown  precipitate,  which  does  not  appear  crystalline  ander'|li« 
microscope.  It  fuses  readily  when  heated  on  platinum-foiL  Insoloblo 
in  cold  water,  bnt  dissolves  with  partial  decomposition  in  hot  water;  colJ 
alcohol  dissolves  it  readily.    Coutaius  24*9  p.  c.  platinum.  (Gericke.) 


%  Biamidosulpbobenzene. 
C«N«H»»S'0*  =  C"Ad«H«(SO')\ 


Gericke.   Ann.  Pharm,  100,  212. 


Formed  by  the  action  of  sulphide  of  ammonium  on  biiiitrosnlphobcn- 
Beno,  C'*X'H"(SO').  Precipitated  by  potash  from  the  hydrochloric  »ciJ 
solution,  as  a  ycUowith-white  mas?,  which  soon  acquires  a  darker  colour. 
Crystallises  in  smull.  four  sided  prisms,  which  easily  melt  into  a  browotfli 
mafs.  DiMioIves  spaiin^dy  in  cold,  readily  in  hot  water  and  alcoboL 
Infnluble  in  alkalis.     Forms  snlis  with  acids. 

The  flyffififhfoirtif  cryptalllseB  in  rhombic  prisma  of  a  reddish  coloar 
and  loTijcritiidinally  Mriatcd.  Is  not  decomposed  at  lOO''.  Dioolrcfl 
readily  iu  water  and  alcohol. 
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CMoroplaUnaU.  C«(Ad)*H»(SO»)*.  2HCI,  PtCl».  Brown-rcl,  indis- 
tinctly crystalline  precipitAte,  which  ih  affected  by  heat  anil  by  solvents 
10  the  same  manner  as  the  platiimm-salt  of  amidosulphobenzone.  Con- 
tains 19*9  p.  c.  of  platinum. 

Amidosulphobenzene  snd  biamidoitilpbobenzene  treateil  with  iodide  of  ethyl  At 
100",  yield  mertrly  rtd-brown,  nnctuoua.  unrrystallisable  bodies,  which  do  not  form  any 
Ttry  defnute  products  with  scidi  or  when  tnat«d  with  oxida  of  silver.     (Gericke.)     ^. 


Carbanilide. 

C»N^H»=0'  =  C"CyNH",n''0* 

A.  W.  HoFMANN.  Ann.  Fharm.  57,  2G6. 

Formation,  1.  WhcD  aniline  Is  mixed  with  anilocyanic  acid  (p,  302). 
■ — 2.  In  the  decomposition  of  auilocynuic  acid  by  water  (p.  302).^ 
3.  In  the  decomposition  of  aniline  by  phuegenn  gas.  —  4.  In  the  decom- 
position of  6ii)phr>carbanilide  (p.  351)  by  caustic  potash.  —  5.  In  the  dry 
distillation  of  anilino-uroa  (p.  304),  molanoximide  (p.  3G7)f  or  nionoxalato 
of  melaniliuc  (p.  355). 

Preparation.  The  crystalline  mass  obtained  bypassing  phosgene  gas  uot 
containing  any  free  chlorlnu  through  aniline,  is  treated  with  boiling  water 
to  extract  hydrochloratc  of  aniline,  and  the  residue  cry.s  till  Used  from 
alcohol.  —  2.  Vapour  of  cyanic  acid  is  made  to  act  on  aniline,  which 
must  be  kept  hot,  and  the  carbanilide  separated  from  the  aniline  urea.  ^ 
3.  Aniline-urea  is  subjected  to  dry  distillation.  The  neoflles  which  per- 
baps  separate  with  a  rc<ldibh  tint  arc  easily  decolurised  by  animal 
charcoal. 

Properties,  White  silky  needles  wfclch  molt  at  205**,  and  distil 
without  decomposition;  they  are  inodorous  at  ordinary  tempcmturcs, 
but  have  a  suffocating  odour,  like  tliat  of  benzoic  acid,  when  heated. 
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JDecompoiilions.  1.  Carbanilide,  rajjidly  heatfd  in  Ihe  moiet  BUJ^ 
yields  carbonate  of  auiline  and  uiher  prodacU. —  2.  By  oU  of  viio»l,ii 
16  converted  into  carbonic  and  anilosulpharic  acidd  : 

CN'U'Ky  +  2HO  +  4SO»  =  2(C»»NH',2SCH)  +  2C0^. 

3.  Wlien  boiled  with  pota*li-ley,  and  more  qoiokly  wlien  boiled  witi 
hydrate  of  polasb,  it  ia  reoolved  into  aniline  which  Tol&tUtMi,  nd  t 
residue  of  carbonate  of  potaeb  : 

0*N*H"03  +  2H0  +  2K0  =  ZC^NH^  +  2(KO.CO»). 

It  dissolves  very  sparingly  in  waUr,  but  abandantly  in  oit&kU  «^ 
ether.  (Hofmann.) 


Sulphocarbanilide. 
C*N»H"S»  =  C"CyNH".H«S«. 

A.  W.  HOPMANN.  (1846.)    Ann.  PJ^ii-m.  57,  268;  70,  142. 

Laurent  &  Delbos.  N.  J.  Pfiarm,  10,  309. 

Laurent  &  Gerhardt.  iY,  Ann.  Chim.  Fk^t.  2S,  103;  24,  I^Q. 


^ 


Formation.    1.  By  the   action  of  bisulphide  of  carbon   npon  ajiilJaf 
p.  253),  —  2.  By   the  dry  dintillalion  of  hydro^ulpbocyaiuUe  of  aaihoi 
261).    (Uofmonn.) 


% 


_  .  .^ 1.  A  mixture  of  aniline  and  bisnlphiJe  of  carboo  fa 

equal  parts,  according;  to  Laurent,)  mixed  with  alcohol   to  aoceleratc  tW 


Preparation. 


decouipobitiuu,  ia  introduced  into  a  flask  provided  with  a  cooling  tob*  to 
cause  the  condensed  vapours  to  flow  back  a^'ain,  and  beatod  for  a  day  or 
two  in  the  sund-bath  till  it  no  longer  g^vea  off  sulphuretted  hydrwa. 
Tho  crystals  thus  produced  ore  freed  from  excess  of  bifiulphido  of  carbea 
by  b(Hling,  and  recrystalliscd  from  alcohol.  —  2.  The  liquid  obtatoed  by 
ditjtillin^  hydrofiulphate  of  ammonia  is  n'distilled  at  a  gentle  heat,  wb«v- 
upon  HuTphide  of  amiuoiiiiiiii  iind  bitjulpliide  of  carbon  pace  over  in  tw 
layers,  while  ^ulphnrarbanilirle  remains.  (Hofmann.)  — 3.  A  tuixtarv  «f 
aniline,  salphocyanide  of  potassium  and  sulphuric  acid  U  distiUfd,  uiJ 
the  distillate  dissolved  in  boiling  alcohol;  it  then,  on  cooling,  yields  ioU 
phocarbauilido  in  coloiirlefis,  nacreousi  microscopic  rhombio  tabUMt  (Laa- 
rent  &  Gerhardt.) 


Propfrtie$,  From  the  mixture  of  aniline  and  bisnlpbide  of 

Crystalline  scales  (Hofmann);  thick  rhombic  tables  (Laurent);  tntt 
alcohol  :  Iridescent  laminai  hitving  a  strong  lustre.  (Itolmann.)  Mettaal 
Hi}''  and  disciU  without  decomposition.  Has  a  peculiar  odour,  espvcmlly 
when    heated;    iu   bitterness    it  excccdv   all  other   kuowu    aulaUacia, 


(Hofmann.)  ^H 
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OeeompOBttions.  1.  The  solution  of  siilphocarbanilide  in  oil  of  vitriol, 
when  gently  beated,  rapidly  ^ives  off  carbonic  and  sulphurous  acids,  and 
if  then  mixed  with  vater.  solidifies  in  llic  form  of  aniloeulphuric  acid, 
leavint,'  a  mothor-liquor  clouded  by  separation  of  sulphur  : 

C»i^n«S^  +  4H0  +  4S0»  «  2(C"NH?,2SO')  +  SCO'  +  2118. 

Tlie  Bulphurettod  hydrogen  thus  liberated  is  resolred,  howerer,  with  the 
excess  of  oil  of  vitriol,  into  sulphuroun  acid  and  sulphur.  —  2.  Sulphocar- 
hanilide  fused  with  hydrato  of  potash  gives  off  a  large  quantity  of  aniline 
and  leaTOi  carbonate  of  potash  and  sulphide  of  potassium  : 

C«N»H«S»  +  2H0  +  4KO  =  2C^»>'H7  +  2(KO,C03)  +  2KS. 

3.  By  alcoholic  potash,  it  is  slowly  converted  into  sulphide  of  potassium 
and  beautilul  ae<;dles  of  curbuuiliue;  and  HJuiilurly,  after  being  diwolved 
iu  alcohol,  it  ih  converted  by  mercuric  oxide  into  black  sulphide  of  mer- 
cury and  carbauilide: 

C*N»II'5ff  +  2KO  =  2KS  +  C»N^H»03. 

It  is  not  decomposed  by  dilute  acids  or  alkalies,  or  by  alcoholic  iodide, 
bromide,  chloride,  or  cyanide  of  mercury. 

Comhinaiiojis.  Sulphocarbanillde  dissolves  sparingly  in  roafn;  but 
readily  in  akoholf  aud  crystallises  from  a  hot-saturatod  alcoholic  solution. 
(Hofmann.) 


Melaniline. 
C^N'H"  =  C»CyNAdH»,H«. 

A.  W.  HoPMANK.  (1848.)    Ann,  PJiarm.  67,  129;  74,  Sand  17. 


Formation.  In  the  decompo«itioD  of  aniline  by  chloride  or  bromide  of 
cyanogen  (p.  253). 

Prrparation.  An  eiccM  of  moistened  cyanide  of  mercury  is  intro- 
duced into  bottles  filled  with  chlorine  gas,  and,  as  soon  a«  the  colour  of 
tbo  chlorine  baa  completely  disappeared  (free  chlorine  would  produce 
terchli)raniline  and  terchlorwurbulic  ucid),  the  gaseous  chloride  of  cya- 
nogen is  transferre^i  fn-m  the  boittes, — by  means  of  an  aspirator,  through 
a  tube  wInpteJ  to  tho  mouth  of  the  boUle,  and  having  a  narrow  tube 
next  to  it  for  admitting  the  air,— into  a  bottle  containing  dry  auiliuo. 
which  becomes  very  hot,  actjuircs  a  dark  colour,   and  thickens  into  a 
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Ub  ■■■  it fcailid  tin  tbo  cfyiUU  nolt,  «o  Ust  A 
■nj^  flMjfieKi^  aianted  viih  Alwiilu  of  cjrMMgen,  which  if  aWuic-i 

«•  ii»vlj  M  the  Uqaid  becoDOS  liicks; 
gf  enangva,   it  lb  best  to  pus  (W^ 
kftlf  filled  with   mailiiie.      Tke  cW 
r^BM,  wfaidi  Uprodttced  on  tbe  o>:L:: 
Willi  «Uariilc  of  cjanogeo,  vxl 
(iifiClKr  witk  a  brown  oil  m^  i  i 
o^  wttebiMMi  IB  mkCcrquBltty  mo  tbo  cMontle  W  cp- 
Imb<  aad  Mt  oi  all  if  tbo  gms  lus  been  preriovVf  puiW 
cManio  of  cala«a)^  b  immlrrd  in  wmter,  the   solution  beiog  aoov- 
•d  by  aiWliia  of  bpiioibiM ■  mad,  aa*!  boilingj  tbe  liaoM.  ^V'?^ 
•4firaalfe«a»f*MikMedfc3rpetadi;  an«J  tbe  white  viscid  pr> 
h  HMofiol^jr  «UiAaB  is  tho  erjitelline  form  (only  ftfWi  -^-^ 
Wwcvvt;  if  k  ■liioi  oadeeoafoaed  MuHoe,)  is  wuhed  vili  oU 
r,  til  Iho  whale  af  As  cUnio  of  potaBBOB  io  removed,  mU  pn- 
frd  bj  two ayttalKmtima  fraa  »BsxtBf«  of  eqaal  p&rto  of  mlowbcl  «d 
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WliU^  bBfd.  oonlj  fruUo  haine  ami  btoid  nerihi 
iok  is  the  fined  otete,  mud  between  120*  ui 
dMied  oO,  whkhoolidifiefl  inncrrFUUtM  boo 
L  has  m  bitlar  pcnniettt  tmoie.  Sli^tiy  bl«i 
»•(  rWn|i  the  oolomr  of  ionueric.  Ae^um* 
n  ffddnh  tint  when  cxpoead  to  tbn  air. 
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1.  Milaiiilini  htgino  to  dceompoeo  betwggn  150*  toi 
170*.  rivii^  off  anilino  and  ■■■ofiia,  which  latter  does  not  at  6rat  taayi 
at  ITu  ,  bat  aftarwaidi  ■fnni%lj,  and  shore  170°  shundauUj'.  The  U« 
of  naiUna  and  ammoata  aaoaat%  aftar  besting  for  ^veral  bonis  at  17V. 
lo  batwaan  99*1  andSt-S  per  oenL;  nad  af^er  further  heatin^^  wbereapsi 
aMmoois  escapes  rr nr  abnadsntlj,  lo  between  3S  and  37  per  ooaL  U 
3  At  mclsuilioe  fire  off  S  At.  sAiliao  when  heated,  the  loea  of  aaifai 
should  he  3!)'3S  }vr  craL  Tbe  residue,  which  in  the  main  msy  b 
rewded  as  C^NUi-  (inasuacb  as  3  C-N'H"  -  2C"NH»  =  C^N'H^  » 
a  faiudv  ooloared,  tr^nsrarcut,  brittle  resinous  mats,  insolahlc  in  witUt, 
sparingiT  solnhle  in  nlcohol,  more  easily  solohle  in  oil  of  vjtrioJ,  and  ■*■ 
clpitated  Ibctrfrom  by  wster.  When  obtained  with  cuuparaiireljr  buh 
loss  of  ammonia,  anj  purified,  it  contains  72*39  p.c.  C,  and  &i3  U 
which  agrees  with  the  funnaU  above  given;  bnt  after  greater  Iws  if 
nmniouis,  il  eontaindmore  tliao  74  p.c.  C  and  not  much  mon  thut  5  pc. 
H.  —  2.  rA/Drt«r-»at©r  sddeil  in  very  Urge  «<»*•  to  h^rocbtorats  af 
molsniltoef  oomplotcly  precipitates  the  base  in  the  form  of  a  r*«rnoQa  ■*■ 
of  lerchloroniflauilinc.  If  the  chlorinsKwater  be  gradnally  added,  kilt  lb* 
*dily  tliorcliy  produced  nu  lunj^r  disappears  on  njptatioa,  fbc  li^id 
t  from  the  leuiuous  precipitate  (probably  terchlotoiueUnalinij  CBft- 
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trtiufl  liyilroclilorate  of  bicUIoroinelaniliiic.  —  3.  Wlion  tronuM  is  mUM 
to  aqueous  liydroclilorate  of  melanilino  in  tbe  manner  last  describoil  witli 
reference  to  chlorine-water,  the  filtrate  depoaits,  on  evaporation,  needles 
of  liydrochlorate  of  bihromomelaniline;  and  the  mother-liqnor  mixed 
with  a  larger  quantity  of  bromino  and  evaporated,  yielda  transparent, 
yellow,  uily  drops  which  crystalUso  on  cooling,  and  probably  consist  of 
terbromonielanilme;  for  the  red  precipitate,  resinous  at  first,  but  after- 
wards becoming  crystalline,  which  their  fioltition  in  hydrochloric  acid 
forma  with  bichloride  of  platinum,  coutains  15  per  cent,  of  platinum. 
—  Bromino  acting  in  excess  ou  hydrociilorato  of  melanilino,  forma  a 
resinous  substance  @lilt  richer  in  bromino.  —  4.  Alcoholic  iodine  added 
ill  excess  to  hydrochlorato  of  melanilino,  throws  down  nearly  the 
wliolc  113  a  black  viscid  nia.st},  which,  when  the  quantity  of  iodine  is  less, 
is  precipitated  in  smaller  amount,  while  undccomposed  melanilino  remains 
in  solution.  —5.  Fuming  nitric  acid  suddenly  mixed  with  an  equal  quan- 
tity of  melnnilitie,  produces  great  heat,  rising  oven  to  explosion  attended 
with  gligbt  fiitiiing;  and,  when  graduaUy  atJded,  produces,  according  to 
llie  dumlion  of  tlie  action,  orange-yellow  crystals  of  an  alkaloid  with 
violet  iridescence,  and  lemon-yellow  prisms  of  an  acid  which  forma 
scarlet  salts  with  alkalis.  Moderately  stroug  nitric  acid,  added  in  great 
excess  or  heated,  likewise  exerts  a  decomposing  action. — 6.  Ct/anof/en. 
gcu  passed  through  an  alcoholic  fjolution  of  melauiliue,  is  abundantly 
absorbed;  and  tlity  liquid,  if  iboa  enclosed  in  a  bottle,  dopo.<iita  bicyano- 
inchinlline,  the  odour  of  cyanogen  cban^^fing  at  the  same  time  into  that 
of  hydrocyanic  acid,  while  the  brown  uiotlioi-liquor  contaiud  other  pro- 
ducts of  decomposition. 

Combinations,  Melanilino  dissolves  sparingly  iu  cold  leater,  somewhat 
more  abundantly  in  hot  water,  and  crystallises  therefrom  on  cooling. 
It  dissolves  readily  in  bisulphide  of  carbon, 

Saliaof  y(ehndine.  —  Melanilino,  being  but  a  woafc  base,  does  not 

precipitate  ferric  salts.  It  dissolves  in  acids  very  readily  nnd  with  slight 
evolution  of  heat,  and  neulmlises  them  coniplotcly.  The  ."alt.s  nro  colour- 
less or  slightly  coloured,  mostly  cry^tallisablo,  and  taste  very  bilttr; 
with  firwood,  chloride  of  lime  and  chromic  acid,  they  do  not  exhibit  tho 
colouring  produced  by  nniline-solutions.  Thoy  are  precipiuted  by 
amtiionia  and  raoro  completely  by  potash  of  soda  (also  by  the  curbouatee, 
with  evolution  of  carbonic  acid,  yiolding  a  white,  quiclcly  crystallising 
precipitate),  but  not  by  auiline;  neither  doea  mehiniline  precipitate  tlio 
aniiine-salts. 

Phosphate  of  Melaniline.  —  Vory  easily  soluble  iu  water,  aud  crya- 
tallisos  therefrom  but  slowly. 

Sulphate  of  Mfhnilin^. — Rhombic  lamina?  united  in  stars.  After 
drying  at  lOO'',  they  contain  18*42  p.  c.  HO,  S0^  and  are  therefore 
C~N'H",HO,  SO'.  The  salt  dissolves  sparingly  in  cold,  abundantly  in 
hot  water;  dissolves  aUo  iu  alcohol  and  ether. 

ffydriodate  of  Afelaniline.  —  Concentrated   liydriodic   acid  conrerts 
melanilino  into  an  oib  which  sinks  to  the  bottom  aud  gradually  polidifie 
VOL,  xr.  2  k 
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crystalline  mass.  TLis  masa  is  heated  till  the  crystali  mel^  bo  thai  it 
may  bo  completely  saturated  with  chloride  of  cyanogen,  which  UttWirb(4 
rapidly  at  tiret,  but  afterwards  more  slowly  as  the  liquid  becomes  thicker; 
hence  to  prevent  loss  of  chloride  of  cyanogen^  it  is  l>e8l  to  pass  the^H 
finally  through  three  test-tubes  half  filled  with  aniline.  The  ci 
browniiih,  non-crystalline,  resinous  moss,  which  is  produced  on  the  c 
of  the  aniline  perfectly  fntiirated  with  chloride  of  cyanogen,  and  co 
of  hydrochlorato  of  mcluniline  (together  with  a  brown  oil  ineolu 
hydrochloric  acid,  which  forms  in  creater  quantity  ns  the  chloride  of  c^ 
no^en  is  more  humid,  and  not  at  all  if  the  gna  has  been  previonsly  paaed 
over  cUliiriile  of  calcium),  is  dissolved  in  water,  tho  solution  being  acoe- 
IcmtL'd  by  addition  of  hydrochloric  aclij,  and  boilioj^;  the  liquid,  whidi  a 
filtered  from  the  oil,  precipitated  bypotash;  and  the  white risctd  prcetpitaU^ 
which  immediately  solidifies  in  the  cry^tnllino  form  (only  after  MOit 
time,  howevofr  if  it  contains  nndecomposCKl  aniline,)  is  washed  witb  coM 
water,  till  tho  whole  of  tbe  chloride  of  potassium  is  removed,  and  pari- 
fied  by  two  cryptallisations  from  a  mixture  of  e*jual  parts  of  alcohol  lai 
waterj  which  yields  the  finest  ciystala. 

Propriiies.  White,  hard,  easily  friable  lamius  and  broftd 
which  float  on  water,  bnt  sink  in  the  fused  state,  and  between  IJ 
130°,  melt  into  a  sligbtly  coloured  oil,  which  mdidifies  in  a  crtrstalliue 
on  coolino:.  Inodorous,  but  bos  a  bitter  persistent  taste.  Slightly  blMi 
reddened  litmus,  but  does  not  change  the  colour  of  tarmcrio.  Aeqaini 
&  reddish  tint  when  oxpoecd  to  the  air. 
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Decompontlons,  1.  Melanilinc  begins  to  decompose  between  150°  aai 
ITO'^,  giviuj^  00*  aniline  and  ammonia,  which  latter  does  not  at  first  caani 
at  170  ,  but  afterwards  sparingly,  and  above  170^  abundantly.  Hw  |«i 
of  aniline  and  aninionia  amounts,  after  heating  for  several  boors  at  179', 
to  between  291  and  32-5  per  cent.;  and  after  further  heating,  wbereopM 
ammonia  escapes  very  abundantly,  to  between  3^  and  37  per  ocBt  U 
3  At.  mf.daniline  give  off  2  At.  aniline  when  hoate<l,  the  \oifa  of  aatliat 
should  be  29'3S  per  ceut.  Tbe  residue,  which  in  tho  main  may  W 
roeardod  ns  C^N'IP  (inasmuch  as  3  C"N'H'"  -  2C'*Nir  =  OX'H^).  ii 
a  faintly  coloured,  transparent,  brittle  resinous  mass^  iusolnblo  ia  waur, 
sparingly  soluble  in  alcohol,  more  easily  soloblo  in  oil  of  vitriol,  and  >rt- 
oipitated  therefrom  by  water.  When  obtained  with  cumparattTcly  lictlr 
los3  of  ammonia,  and  purified,  it  contains  72-29  p.  c.  C,  and  .1.CJ  U 
which  agrees  with  the  formula  above  given;  but  after  greater  \ns»  tt 
araDiouiQ,  it  conlaios  more  timn  74  p.  c.  C  and  not  much  more  than  5  pL  c 
H.  —  2.  CVi/<?rinf-water  added  in  very  large  exceas  to  hydrochloraU  of 
mclaniline,  compleicly  prucinitates  the  base  in  tho  form  of  a  rrsinoos  wtm 
of  terchloromclanilino.    !f  tlio  cblorino-water  be  gradoalty  adiled,  till  tW 


turbidity  thereby  produced  ni>  li.mgcr  disappears  on   agitu 
filtered  from  tho  rciinous  precipitate  (probably  terchloroi 
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taiil8  liyJrocLIamtc  of  bichloromelanilJne.  —  3.  When  hrotnint  is  mMe*! 
to  a^iueouji  Itydrocliloratc  uf  mclanilino  in  the  manner  losl  fie6cril>ecl  witli 
rorerecco  to  cljlorine-water,  tbc  filtrate  deposits,  on  evaporation,  ncetllea 
of  bydrocliloratc  of  bibroiiiomelaniline;  and  the  mother-liquor  mixed 
with  a  larger  quantity  of  hromine  and  evaporated,  yields  transparent, 
yellow,  ojly  drops  which  cryatalUec  ou  cooling,  and  probably  consist  of 
terbromomelanilino;  for  the  red  precipitate,  resinona  at  first,  but  after- 
■flrnrds  becoming  crystalline,  which  their  solution  in  hydrochloric  acid 
forms  with  bichlorldo  of  platinum,  contains  15  per  cent,  of  platinum. 
—  Bromine  acting  in  excess  on  hydrochlorato  of  melaniliuc,  forms  a 
resinous  substance  still  richer  in  bromine.  —  4.  Alcoholic  icdine  added 
in  excess  to  hydrochlorale  of  mclanilinc,  throws  down  nearly  the 
"whole  as  a  black  viscid  mass,  which,  whon  the  quantity  of  iodine  is  less, 
is  precipitated  in  smaller  amount^  while  undecoraposcdmelaniliue  remains 
in  solution.  — .  5.  Fuming  nitric  add  suddenly  mixed  with  an  equal  quan- 
tity of  melanilinc,  produces  groat  heat,  rising  even  to  explosion  attended 
with  slight  fuming;  and,  when  gradually  added,  produces,  according  to 
the  duration  of  the  action,  orange-yellow  crystals  of  an  alkaloid  with 
violet  iridescence,  aud  Icmon-ycilow  prisms  of  an  acid  whicii  forms 
scarlet  salts  with  alkalis.  Moderately  strong  nitric  acid,  added  in  great 
excess  or  heated,  likewise  exerts  a  decomposing  action.  • — 6.  Cyanojen 
gas  passed  thron^'h  an  alcoholic  solution  of  melaniline,  is  abundantly 
absorbed;  and  tliirf  liquid,  if  then  enclosed  in  a  bottle,  deposits  bicyano- 
melauiline,  the  o^lour  of  cyanogen  changing  at  the  same  time  into  that 
of  hydrocyanic  acitl,  while  the  brown  motuer-liquor  contains  other  pro- 
ducts of  tfecompoaition. 

Comhinaixom.  ftfelanilino  dUsolves  sparingly  in  cold  watci\  somewhat 
more  abundantly  in  hot  water,  and  crystallises  therefrom  ou  cooling. 
It  dissolves  readily  in  binilphide  of  carbon. 

SaUt  of  Mehniline.  —  Melaniline,  being  but  a  weak  base,  does  not 
precipitate  ferric  salts.  It  dissolves  in  acids  very  readily  and  with  slight 
evolution  of  heat,  and  neutralises  them  completely.  The  salts  uro  colour- 
less or  slightly  coloured)  mostly  cry.'^talli.-^ablo,  and  taxto  very  bitter; 
with  firwood,  chloride  of  lime  and  chromic  acid,  they  do  not  exhibit  the 
colouring  produced  by  aniline-solutions.  They  are  precipiUited  by 
ammonia  and  morL*  cr>nipletelv  by  potash  of  soda  (also  by  the  carbonates, 
with  evolution  of  carbonic  acnl,  yielding  a  white,  quickly  crystallising 
precipitate),  but  not  by  aniline;  neithor  does  melnnilino  precipitate  tiic 
aniline-sal  ts. 

Phosphate  nf  M^aniline.  —  Very  easily  soluble  iu  water,  and  crya- 
tallises  therefrom  but  slowly. 

Sulphate  of  Mdanillne. — Rhombic  laminae  united  in  stars.  After 
drying  at  100",  they  contain  18*42  p.  c.  HO,  SO^  and  are  therefore 
C»X*H**,HO,S0».  The  salt  dissolves  sparingly  in  cold,  abuadanlly  ia 
hot  water;  dissolves  also  iu  alcohol  and  ether. 

Hydriodate  of  Mdaniline, — Concentrated  bydriodic  acid  converta 
melaniline  into  an  oil,  which  sinks  to  the  bottom  aud  gradually  Bolidi6c« 
ToL.  xr.  1   k. 
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Melanjline,  aJied  to  sdpbate  of  cc-pper.  throird  down  a  floccalcflt 
doable  eompoand. 

With  crjrrfMK  ruUimaU  it  fonxu  a  while  pRcipitate,  wboee  wJatiN 
in  waUr  c^TiUiDicg  a  few  drops  of  favdrochluric  acid,  depoaiu  i^A^ 
iie«<l]e«  f/T  »poDtao<oa«  erapontivs. 


SUrnU  of  Slh^r  ami  Iffianvth'.  —  rriici^iiated  imiocdialdT  <A 
mix\i\'ji  the  alcoL'J'c  ^'.lutioii  r.f  inel:»n:lice  wi:h  aqueous  nitrmto  of  «ilwr. 
a«  a  white  ma%H,  which  quickly  air-''n:inrite?  to  a  rosin,  and  mn^t  J«e  fcr- 
fio'l  from  free  mclaniiine  hy  tricunitiuii  with  aloohal;  from  a  clear  akofc*'^^ 
mixtart;  of  mclaniiine  and  nitrate  of  silver,  the  salt  sefMirate*  aftera  f<« 
lioiirfl  ill  hard  crr^-tailine  e^'nlcs.  Contains  IT'Ol  p.  c.  silver  aaJ  ii 
therefor*:  2C*N*H»-r  AgO,  N0». 

Chloro-titij-aU  of  M^hnOinf. — The  deep  yellow  mixture  of  teTrhlori^ 
of  ffoUl,  not  too  cnncGntRilcd,  and  faydrochlorate  of  molauUine  beconw 
lillcrl  in  t]io  course  uf  hult  an  hoar,  after  pruTioiu  turbiditr,  with  accdk* 
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having  a  golden  luslre;  in  more  concentrated  Eolulions^  a  copious  yellow 
precipitate  is  immediately  produced.  The  salt  dissolves  sparingly  in 
water,  more  freely  in  alcohol,  very  easily  in  ether,  which,  when  shaken 
up  with  water  in  which  the  salt  is  suspended,  rises  to  the  surface  of  the 
water  in  the  form  of  a  deep  yellow  solutionj  and  when  the  liquid  is 
evaporated,  the  salt  sinks  to  the  bottom  as  an  oil  which  solidifies  in 
needles, 

CryBtaU,  Hofmaon. 

26  C  156-0    ....    28-23    28-61 

3  N   42-0    ....      7-60 

14  H   14-0     ....       2-53     2-67 

Aa - 1990    ....    8601     8671 

4  CI  141-6    ....     26-68 

C*N'H'«,HCl,AttCP  ....  552-6    ....  iOO'OO 

ChloroplatinaU  of  MelaniUne.  — Precipitated  on  mixing  hydrochlorate 
of  melaniline  with  bichloride  of  platinnm,  first  as  a  pale  yellow  crystal- 
line powder,  after  which  a  portion  separates  in  indistinct  orange-yellow 
crystals,  which  are  likewise  obtained  by  dissolving  the  precipitate  in  hot 
water.  Dissolves  sparingly  in  alcohol,  and  still  more  sparingly  in 
ether. 
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Oxalate  of  Melaniline.  —  Melaniline  forms  crystals  with  excess  of 
oxalic  acid.  These  crystals  melt  when  heated,  give  off;  with  violent 
ebullition,  equal  volumes  of  carbonic  oxide  and  carl>ouic  acid,  smelling 
strongly  of  anilocyanic  acid;  yield  a  distillate  of  aniline  and  a  beautiful 
crystalline  sublimate  of  oarbanilide;  and  leave  a  clear  viscid  mass,  which 
on  cooling  solidifies  to  a  resin  resembling  that  produced  from  healed 
melaniline  (p.  352).  The  salt  dissolves  sparingly  in  cold  water  or  alcohol, 
readily  in  boiling  water  or  alcohol,  but  is  nearly  insoluble  in  ether.  'The 
crystals  contain  29  73  p.  c.  C*H'0*. 
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Melaniline  dissolves  readily  in  woodspiritj  alcoholf.etlier^  acetone^  and 
in  oiU  \ioiix  fixed  and  volatile.  (Hofmann.) 
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Biniodomelaniline. 
C»N*H»P  =  C"CjNAai*H\H'. 

A.  W.  HoFMANN.  (1848.)     Ann.  Phaitn,   67,  152;   CJkem.  Soc  Qm 
I,  303. 

Wben  cbloride  of  cyanogen  is  p&seed  througli  an  etliereu)  fiolatioa  «f 
iodanilinc,  a  crystalline  procipilato  of  liydroclilorato  of  iodauiliiiQ  is  liH 
furmcdj  but  if  the  passage  of  the  ^s  be  coiitinaed  the  crystals  duni 
mid  the  entire  mass  changes  into  a  trannparent  resin  of  hydrochloi 
biniodumelanilino  (p.  277),  which  slowly  becomes  crystal  lino.  Prtia 
compound,  potash  throws  down  the  baj*e  in  the  form  of  a  \rhit«  boJi 
which  cryatalliscs  indiatinctly  from  alcohol. 


BinioJomeUmiihit. 
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JlydrochlorcUe.  —  Dissolves  sp-inngly  in  water  anil  aoyvnratoe  IrMittk" 
hulling  solntion  on  cooling  in  oily  drops,  which    very  sluwly  cUongt  ii 
white  crystalline  stars. 

Chloroplai'maU.  —  Not  very  crystalline. 
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Bibromotnelanilind. 
C»N»Br^H»  =  C»<;yNAdDr^H',H«. 

A.  W.  HoFMXNN.    (1848.)     Ann,  Phann.  67,  148;  Chem.  Soc.  Q;  I 

1,  29&. 

An  afjucous  solntion  of  hydrochtomte  of  tnulaiiilino  mix«Nl  wiAW^ 
miiio  in  tinall  portions,  till  the  turbidity  begius  to  be  p^nnaDcntv  ^fii^ 
whon  filtered,  cvnpumtcd,  and  coidetl,  stellate  group*  of  hjrilndimwli  rf 
bibronionielanilino  (p.  353)|  which,   when  di«ftolvea  in  V|^*r^  fonn  TiA 
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ammouia  a   whiio  orystalline  procipitato,   which  crystalHsog  from  hot 
alcohol  in  white  scales.     The  base  tastes  rery  bitter  in  its  solutions. 
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The  compound  healed  abovo  its  molting  point,  gives  off  pure  brom- 
aniline  in  iho  form  of  a  colourless  distillate,  wliich  solidifies  in  a  yellowish 
crystalline  nia^s,  leaving  a  rctiiDous  luasa  similar  tu  the  residue  obtuiucd 
in  the  distillation  of  inelaniline  (p.  352.) 

Bibromomelaniline  is  nearly  iusoluhlo  in  water,  but  diMolvcti  iu 
alcohol  and  ether. 

It3  hydroditoralf  cryetaUiaes  in  wltlto  uilky  noedlea  g-rouped  in  etars. 
These  crystals,  when  immersed  in  a  small  quantity  of  boiling  water,  melt 
into  au  oil  which  solidiHos  in  the  crystalline  form  on  cooling;  they 
disjiolve  sparingly  in  water,  and  contain  0  19  per  cent,  of  hydrochloric 
acid;  hence  thoy  arc  C"^N'Br-II'\HCl. 

The  liot-satuni.tc<l  eolutiou  of  the  hydrochlorato  forma  with  bJchloriJc 
of  platinum,  an  orange-yelloiv  pi-ecipitute,  wliich,  on  cooling  crystaiiliscs 
in  golden-yellow  scales,  nearly  iaaulublo  in  water,  eparingly  eoluUe  in 
ether,  somewhat  more  iu  alcohuh     (llofmann.) 
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Bichloromelaniline. 

C«NK.T11"  =  C=*CyNAdCl^H',H». 


A.  W.  UoPMAHN.    (1848.)    Ann,  Pharm.  67,  UGj  Chcm.  Soc.  Qu.  J. 
1,  2i)8. 

Wlien  chlorine-water  is  gradually  added  to  hydrochlorate  of  mclani- 
line,  till  the  turbidity  no  longer  disappears  on  agitation  (p.  352),  the 
Bltrate  evaporated  and  cooled,  yields  hydrochlorato  of  bichloromcliuiiline 
in  white  styllale  needles,  or  by  further  evaporation,  as  a  yellowish  oil 
which  solidities  in  tbe  crystalline  form.  From  the  solution  of  this  salt 
in  water,  in  which  it  is  si«iringly  soiublc,  whereas  it  dissolves  more 
readily  in  alcohol  and  still  more  in  ether,  ammonia  precipitates  the  ba^e 
in  snow. white  llake^,  which  Be|iarato  from  the  alcoholic  solution  in  b.ird 
cryatallino  Umiua;. 
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K»i(in",  a*  »  'jfii':kly  crvrtaiiUJBiT-  sa^plcr-Tellow  ma*;*;  »n-i  lis 
|/M-#:i|»it«iT  l/';<:'J  from  uitraoiliDe,  with  wbidi  it  i*  peaeraUj  mixed,  tj 
l/'/iI(i»^  with  wttf*  r. 

/'ropfiiirr.  Mu-r  |irpri|iitation  >iy  ammoiiU  or  iot:ft«b:  •calv  nr*- 
tiillir«"  m:!"",  "f  a  iniwli  juiN.T  ycll-jw  colour  tbaii  nitraniliuc.  PrecipitaieJ 
froMi  iiI'oIm.I  I'y  water:  OoMon-ytilow  cryijialline  mass,  and  short  flii 
\u\i'ttM'Ai\m  nt'ViWan.  Cry»taUi»e<I  from  etbcr  by  spontaneous  erap>- 
rul>">)  1    i^iii'l!'"*  '"-''"n*-*"' 
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CTANILINE* 

Decompmi'ions.  Biaitromelnniline  when  healed  gives  off  a  yellow 
Tapuur,  which  conllcu^c•3  iii  hrowu  oily  ilru|>8  iihiefly  consisting  of  uitra- 
niliiio  and  gradually  cry^UllisiDgj  and  leaves  in  the  retort  a  brown 
xefiiuoiis  muss. 


Comhinations. 
boiling  heut. 


BinitronielaniliDe  is  insolublo  in  water,  orca  at  tho 


Ilydt'ocldoraU  of  Binitvomelaniline,  —Flat  sluning  DoedleSf  eparingly 
soliiMc  in  Hater;  lliey  coutaia  10'82  p.  o.  bydrochloric  acid,  and  are 
therefore  C».N»H"0",HC]. 


C/tforophtinaU  of  Biniti'omelamUne.  —  Tbe  solution  of  the  hydro- 
chlorate  foniis  wilii  iiichlorJde  of  plutiniiiii^  a  yeltuw  cr^yntulline  previpitnle, 
whirh  coDtaiua  iD.JHp.c.  platinum,  and  in  therefore  C*.N"'H"0-,lICl,I*tCi'. 
)t  hums  with  blight  detonutiou  when  heated,  and  dissolves  sparingly  in 
water  and  alcohol,  but  not  in  ether. 

Tho  suIpUatr  lorms  white  crusts  which  dissolve  readily  in  water.  ^ 
The  nitiattr  is  Fimringly  soluble.  — Tho  oxaiaU  forma  eaftily  aoiuUlo  crys- 
talline graiu!>. 

Binitromclanlline  dissolves  sparingly  in  aicoltol  and  still  loss  in  ellttr. 
(Hofmann.) 


HoPMANN.     inn.  PJharm.  66,  120;  78,  180;   Ckem.  Soc.  Qu.  J.  1,  IflO; 

2,  300. 


Cyaniline. 


Jbrmo/ion  (pp.  2b'i,  253). 

Preparation,  Cyanogen  gas  is  passed  tlirongh  a  solution  of  aniline 
in  a  six-fold  quantity  of  alcohol,  till  tho  liquid  smells  strongly  of  it,  but 
not  longer;  aud  the  resulting  crystals  are  freed  from  the  mother-liquor, 
which  colours  them  reddish  yellow,  either  by  repeated  wasbiug  with  cold 
alcohol,  or  by  washing  them  twice  with  that  liquid  and  subsequently 
dissolving  them  in  dihito  i^ulphuric  acid,  filtering  from  a  red  crystallino 

fiowder,  precipitating  the  palo  yellow  filtrate  by  ammonia,  ami  cryatjil- 
ifiing  the  palo  yellow  pulverulent  precipitate  once,  twice,  or  three  times 
from  a  largo  quantity  of  boiling  alcohol,  tiH  colourless  lamince  ara 
obtained. 

Pmpfrtif*.  ColourlesH,  silvery,  iridescent  lamlnre,  which  do  not 
Tolatiliso  wllhnut  decomposition,  even  in  company  with  vapour  of  water; 
they  melt  between  210^  anil  220^  and  solidify  in  the  crystalline  form  on 
cooling;  they  are  heavier  than  water;  inodorous  and  tasteless;  neutral. 
Tho  acid  solutions  of  this  base  do  not  colour  firwood  yellow;  neither  do 
they  turn  blue  in  contact  with  chloride  of  lime,  or  give  the  precipitates 
of  aniline  with  chroniio  acid. 
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Hormnnn  adopto  the  iimple  forroola  C'^N^H';  the  doublinf  of  thti  fonnoU  to 
C*N*H'*.  flrit  proposed  by  Laurent  fit  Gerhardr  (iV.  J.  Pharm.  U,  307  ;  Compt.  ekm. 
1H19.  76  and  168).  U  aanctioDCd  by  the  nncreaauaof  the  limplo  fornuU,  aad  the  un* 
TolatiUty  of  the  compoaDd. 

DeeomposUions.  1.  Cyanilioe,  at  a  teniperaturo  a  litUe  &hc>ro  iU 
meUing  point,  turns  brown,  chars,  and  gives  off  uniline  together  with 
hydrocyanalc  of  ammonia. — 2.  Bromine  becomes  strongly  heated  iu 
contact  with  cyaniliuo,  and  fterbapH  fonns  at  first,  bromocyaailine,  which 
however  la  ultimatoly  converted  into  terbrowaniline.  —  3.  The  violet 
solution  of  cyanilino  in  oil  of  vitriol,  givo«  off,  when  slightly  heated,  % 
mixture  of  carlioiiic  acid  and  carbonic  oxide,  which  latter  is  more  aii'/ 
more  rephiced  by  sulphurous  acid  as  the  hunt  increases;  aod,  the  liquM 
on  cooling,  eolidifios  in  a  crystalline  mass  consisting  of  sulphate  vf 
ammonia  and  anilosniphuric  acid: 

C*N*H"  +  8H0  +  GSO^  =  2(C"Nir.2SO»)  +  2C0  +  2C09  +  2(NH<O,S0»]. 

4.  The  solution  in  dilute  hydrochloric  (or  dilute  Eiulphuric  acid)  soon 
asHumee  a  deep  yellow  colour,  and  when  evaporated  over  the  tvater^lvitb, 
gives  off  an  odour  of  anilocyauic  acid,  and  leaves  a  white  cryt>tallioe 
mtiS9,  from  which  eal-aninionino  and  hydrochlomtc  of  aniline  an>  ex- 
tracted by  cold  water,  and  afterwards  oxamide  and  oxanilamido  (p.  312) 
by  boilinn^  water,  whilst  oxaniliJo  is  left  undiBSolved  in  quunliiy  equal 
to  that  of  the  oxamide  and  the  oxanilamide.  In  thi.9  cafio,  two'decon- 
pusitioos  appear  to  take  place  einiultuDeouijly  : 

(1).  C=^ni>*  +  4110  +  2UC1  ^  2NH*Cl  +  C^N'IP'O*. 


(2).  C*N*U'*  +  4H0  +  2HC1 


oznnilide. 
C'N'H'O*  +  2Ci^NH''CI. 


oiamide. 


hjdrocbloratfl 
of  aniiuie. 


At    the   moment    of  formation  (but  not  aftcrwarda)  the  oxaoilide 
oxamide  arc  partly  converted  into  oxanilamide: 


[Porh&pfl  also,  altogether : 

4C»Nni'*  t  I6H0  +  BHCl 


2C»N=H'0*. 


4NH*C1  +  <C'^'Il'CI  +  C'N>II*<>« 

+  2C"NUI''0*  +  C»N"U>io*J. 

CuM  dilnto  acids  gradaally  eliminate  aniline  and  give  off  the  odour  iJ 
nuilocvantc  acid.  —  3.  Cyanilino  U  not  altered  hy  boiling  auueoua  »r 
aK*«di4)1ic  potash,  bat  by  hydr.ite  of  notash  in  the  slato  tit  fufmitt, 
it  i.H  couverted  into  ammonia,  aniline,  Lydroguu  gas,  and  catbonatc  ^i 
potash: 

C*N»H'<  +  »H0  ^  4K0  «  2H  +  2Ml»  +  2C'5NU'  +  4(KO.C3> 


CYANIMNE. 


3G1 


Cmkhinations,  Cyaniline  is  insoluble  in  water  and  dissolres  but 
sparitijrly  in  bitulphtde  of  carbon. 

Saltg  of  Cyaniline.  —  Those  ealta  must  bo  brouylit  to  the  solid  state  oa 
quickly  aa  possible,  before  tbey  decompose.  Tliev  are  not  produced  by 
paemng  cyanogeu  gas  through  alooLulic  solutions  of  aniliuc-salts. 
According  to  the  formula  CN*H"  they  must  be  regarded  as  biacid  salts. 

Sulphate  of  Cyaniline,  —  Very  soluble,  decomposes  by  evaporation, 
like  the  hydrooblorate. 

J/yrfriorfaitfo/*ri/«7njVin4?.  — Resembles  the  hydrochlorate,  but  quickly 
deposits  iodine  on  exposure  to  the  air. 

Ilydrobromate  of  Cynniline.  —  Cyauilino  is  di.'isolved  in  boiling  dilute 
hydrobrouiio  acld^  aud  the  fdtrato  iiiitnedfaiely  mixed  with  an  equal 
quantity  of  concentrated  hydrobrotiuc  acidj  which  fiepnratcs  crystals,  to 
K  be  washed,  first  with  concentrated  bydrubroniic  acid,  then  with  ether. 
I     The  aalt  is  very  much  like  the  hydrochlorate  of  cyanilino. 

X 

r  Hydi-ochhiaU  of  Cyaniline. — The  boiling  yellow  solution  of  cyaniline 

in  boiling  dilute  hydrochloric  acid,  is  filtered  hot  and  iuimcdiatcly  mixed 
with  an  equal  quantity  of  fuming  hydrochloric  acid,  which  decolorises  it, 
and  soon  causes  the  separation  of  a  large  quantity  of  colourless  crystals, 
which  must  be  washed  with  hydrochloric  acid  and  llien  with  ether. 
These  crystals,  which  have  a  very  sweet  taste,  are  permanent  when  dry, 
but  decompose  in  the  moist  state,  becoming  at  the  same  time  iusulublo 
in    water.       Their  aqueous  solution  yields   by   evaporation,    the   same 

f products  of  dccompobiliou  as  tho  direct  solution  of  cyanilino  in  dilute 
lydrochloric  acid  (p.  360).  Aniliue  added  to  the  aqueous  solutian  of  llio 
crystals,  precipitates  the  cyaniline  as  the  weaker  base,  aud  acidd  thruw 
down  the  cryatAls  in  their  original  state.  The  crystals  dissolve  with 
groat  facility  in  water  and  in  alcohol. 
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Nitrate  of  Cyaniline. --^^hb  solution  of  cyaniline  in  boiling  dilute 
nitric  acid,  yields  on  cooling,  white  ncodJes,  which  may  bo  cryBfaHised 
without  decoDipobition  from  boiling  water,  dissolve  sparingly  in  oold 
water,  and  to  a  still  less  amount  in  alcohol  and  ether. 
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Nitrate  of  cyaniline  fornis  a  cryaUiliisable  double  salt  with  ni 
sih'cr. 

(Jhloi'o-auraU  of  Cyanil'iHe. — The  aoliilion  of  cyaniline  in  hydro- 
chloric ucitl  or  iu  alcohol,  furuis  with  lerchloriile  of  gold,  which,  in  tfao 
former  case,  should  not  coutain  too  much  free  hjdrochlorio  aoid,  tn 
orangQ-yelluw  precipitate,  which,  after  washing  with  water  And 
drying  at  100^,  containa  42'92  per  cent,  of  guld,  and  U  therefore 
C»N*H'S2HCI,2AuCP.  It  dissolves  very  readily  in  ether.  When  dia- 
solved  iu  ether  in  the  moist  state^  it  is  completely  converted,  aa  the  ether 
cviipomtes,  into  the  crystalli^.ihle  chloro-niirato  of  aniline  no  loQ^r 
soluble  in  other,  and  into  other  produetti;  if  ditifiolved  in  the  dry  aCate, 
it  lenvt^  a  mixture  of  thia  protluot  uf  decomposition  with  a  few  crystals 
of  the  unaltered  gold-salt. 


Chhfopiaiinate  of  Cyaniline,  —  Tolerably  Blrong  hydrocbloric  seM 
eaturnlcd  at  the  bniting  hent  with  cyanilino,  and  mixed  with  a  conoen- 
trated  eolution  of  biclilorido  of  pluUuuiii,  yieldt)  on  cooling,  omnge-yelJow 
needles  which  must  be  washed  with  ether.  From  their  eolution  in  water 
or  alcohol,  they  can  no  lunger  be  obtained  in  the  crystalline  form.  The 
a(|aoous  solution  becomes  turbid  when  evaporated,  and  depositey  cry:stalat 
first  of  chloropktinate  of  aniliuc,  then  of  chluroplatiaato  of  ammonium^ 
and  yields  also  other  products  of  decomposition. 
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Oxalate  of  Cyanilinr.  —  Behaves  like  the  sulphate. 
Cy:iniline    dissolves    with    difficulty   in     imodspinf,    alcofio\    rtlir, 
beniengj  and  in  oils  both  ^«c^  and  volatile.    (Hofmann.)    , 


Bicyanomelamline. 
CioN»H»>  =  C-Cy»Ad«H',HV 

A.  W.  HoyMANjr.    (1848.)    Ann.  Hmm,  67,  ICOj  74,  I, 

/'omiatiwt  (p.  338). 


Ptaparation.  Cyanogen  gas  is  pufised  to  saturation  throogb  alcdx 
aatorated  in  the  cold  with  cyanogen  gas;  the  solution  set  aside  in  a 
doeod  vessel,  for  80inc  hours,  till  it  eolidifiee  into  a  maca  of  ypllowuh 
ailky  needles;  the  brown  mothor-tiqaor  «lratnod  from  there  orv-^taU,  and 
the  crystals  washed  with  cold  alcohol,  and  rccrystallised  toreo  Uum 
from  hot  alcohol. 


cSioRScYAltluBEr 


363 


»       Properties.     Kec<llea   Iinving  a  vory  pale  yellow   colour,    and  not 
volatile  without  docoiupotiitiou. 
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IkfompovUions.  1,  Bicyanomelanilin©  when  heated,  gives  off  aniline 
mnd  Iiyflroryanate  of  ammonia,  and  leaves  a  resin  which  becomes  car- 
bonised at  a  hi^Mier  temporaiure. —  2.  \\m  palo  yellow  solution  in  mode- 
rately strong  hydrocliloric  acid  (from  which  at  the  first  moment,  ammonia 
throws  down  unaltered  bicyanomclaniliue)  becomes  coloured  in  a  few 
minutes  (instantly  if  somewhat  concfintrated  or  if  heat  is  applied),  and 
gradually  deposits  melauoximide  (p.  266),  iu  the  form  nf  a  palo  yellow 
crystiillino  powilor,  while  the  mother-liquor  retains  bfil  ammoniac,  tho 
tiitrof^on  in  which  amounts  to  lU'UT  per  cent  of  the  bioyanomelamlino 
employed  : 

C»*N»H«  +  2HC1  +  4H0  -  CTK^H^'O^  +  2NH*CL 

Other  acide,  even  vegetable  acitis,  act  like  hydroohlorio  acid,  the  more 
quickly  as  they  arc  more  concentrated. — 3.  The  boiling  alcoholio  solutioa 
of  bicyanomelauiline  mixed  with  oxccm  of  hydrochloric  acid,  acquires  ft 
transient  yellow  colour,  and  on  cooling-  deposiU  white  needles,  gal- 
ammoniac  being  formod  at  the  same  time  and  the  liquid  losing  its 
colour. 

Combinations.  Bicyanomelaniline  is  insoluble  in  water. —  It  dissolves 
io  cold  dilute  acidsj  even  in  vegetable  acids,  and  thence  appears  to  be  a 
weak  botiCj  but  in  consequcucc  of  its  rujiid  conversion  into  melanoximide 
and  ammoniacai  salt,  which  docs  not  allow  the  precipitation  of  unaltered 
bicyanomelaniline  by  potash  or  animouiu,  excepting  at  the  tirst  instant 
after  solution,  it  is  impossible  to  obtain  cryatallised  salts  of  this  base. 

Bicyanomelaniline  dissolves  with  tolerable  facility  in  alcohol. 


Chlorocyanilide. 
C^^N^CIH'^  _  C«Cy*Ad'H',HCI.  I 


LArHENT,    (1R42.)    TV.  Ann.  Chim.  Pkyt.    22,  07;    also  J.  pr.  Chem, 
Uj  167;  abstr,  iV.  «/.  Fharm,  10,  308. 


Formation  and  Preparation.  Solid  chloride  of  cyanngon  (ix,  -463) 
in  tho  state  of  powder  is  gradually  introduced  into  a  Hask  containing 
uniliuo  dissolved  in  lukewarm  water  and  the  requisite  quantity  of 
nlookul;  and   the  ohlorouyaailido  which   falls  down  as  a  white  powdi 
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**  ^**?^  •BMwhat  a1>orG  its  radb'nf  poiai,ii;T>« 

^■L  if  kjrfiwMiiic  acid,  becoming   less  fluid,  ami  ^ 

Bi^,  tiU0p«reot,  veaicalar  roBidue,  wtidi  ntk 

■  ^'•^^^^'liDg  potash  as  cblorjdo  of  poU«Mai 


CPNXIH"  -f  HO  t  KO  «  C».\*n"0»  +  KCL 

^  cmM  potaib  solution  with  nitric  acid,  tb* 
M  a  wLite  flocculcnt  precipitate,  which  i«  ii 
bat  AsKklrcs  in   hot  ircak  nitric  acid,  and  fivpanUMiadi 
iM««f  m  jeUjM  coaling.     It  coutaius  02  C  p.  c.  carbon  (mowbatta 
tinkXa^  *■•  bydrogon.  (Uurcut.)—  LProbably  .  C='Cy»Atf'H^ITO.  <M 


Oxanilide. 
C«N»H"0*  =  C=*(C*iiO')NAdH»0».  ? 

GfinnAPnT.  (1845.)    iV.  .inn.   CA*w.  Phy*,   U,   120  aoj   15,  U;^ 

y,  J.  Phai^n.  S,  56;  also  J.  ;/r,  rA<'»z,    35,   20S J^',  J,  Am. 

0,  406;  also  J.  pr.  Chan.  39,  298, 

A.  W-  HoFMAKW.  yinn.  PAaitn.  05,  56;  73,  181;  74,  35. 

OxaniliJ,  AniHde  Qxaiifw* 

formniion.    1.  (p.  2«2.)  — ?-  In  the  docoDp«aitio«  of  craau^  w 

hydrochloric  or  sulphuric  acid.  (Hofmaaa.) 

„taraiion.     1.  Binoxalace  of  aaitiaa  is  baatej  to  betvecs  IM'mI 
jSll  the  oToluliooof  gaa  ceases  aaJ  tbe aalaiifaj  ^ank 
'cold  alcohol,  which  dtaMlTes 


OXANIUDE.  -^^C^^K-  3^35 

solved.  (Gerliardt.) — 2.  Tho  solution  of  cyaniline  in  oxooss  of  dilute 
hydrochloric  acid  is  evaporated  over  the  wiiter-bath;  the  dry  residue 
treated  with  cold  water  to  reraovo  sal-juamoniac  and  hydrochloralo  of 
aniline,  then  with  boiling  water  to  dissolve  oxanude  and  oxanilamide^ 
and  the  oxanilide  which  remains  undissolved,  is  purified  by  solution  in 
benzene,  filtration,  and  evaporation,  and  by  washing  tho  crystals  with 
alcohol.    (Hofmann.) 

PropeHifs.  White  nacreous  scales,  which  melt  at  245*  and  8oli<Iify  in 
n  radiating  mass  on  cooling;  they  boil  at  320",  giving  off  a  sharp  vapour 
like  that  of  bcDzuic  acid,  and  distilling  for  the  most  part  without  decom- 
position, and  sublime  at  a  gentle  heat  in  iridescent  laminie. 
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Dicompositiont.  1.  Oxanilide  subjected  to  rapid  distillation^  yields  a 
small  quantity  of  oil  containing  a  trace  of  anilocyaaic  acid,  which  gives 
it  a  powerful  odour.  —  2.  T^j-omwi?  acts  violciuly  upon  oxanilide,  giving 
off  hydrobromfc  acid  and  forming  a  substance  which  dissolves  in  other 
and  crystallises  therefrom.  (Gerhardt.)  —  .3.  Hot  nitric  acid  gives  off  rcJ 
vupours.  (Gerhardt.)  Aqueous  chromic  ucid  and  other  dilute  acid.s  do 
not  act  upon  oxanilide,  even  when  heated.  —  4.  'J'ho  solution  of  oxanilide 
in  warm  oil  of  vitriol  effervesces  when  strongly  heated,  giving  off  carbonic 
oxide  and  carbonic  acid  in  CQual  volumes;  it  then  turns  slightly  brown, 
and  on  the  addition  of  a  small  quantity  of  water,  depo.sits  a  largo  quan- 
tity of  anilosulphuric  acid  in  the  form  of  a  white  crystalline  powder 
(Gerhardt): 

C"N-H"0*  +  2H0  +  4S0»  -  2(C«NH^2SO»)  +  2CO  +  2C03. 

5.  Oxanilide  lUitiilrd  with  anhydrous  phosphoric  acid  or  chloride  of  zinc, 
gives  off  carbonic  oxide  and  carbonic  acid,  and  is  almost  completely  car- 
bonixed;  nevertheless,  ot^pcciaily  with  phosphoric  acid,  tho  oil  which 
smells  of  nnilocyanic  acid  passes  over,  together  with  sublimed  carbani- 
lide,  in  larger  quantity  than  when  tho  oxanilide  is  distilled  alone. 
(Hofmann.)  —  6.  Vapour  of  oxanilide  passed  over  red-hot  /imi*,  yields  a 
body  which  may  be  regarded  as  C^N^H'.  (Hofmann.) — 7-  Oxanilide 
heated  with  dry  lime  gives  off  aniline,  and  becomes  partially  carbonised, 
and  sometimes  heated  to  redness.  (Gerhardt.)  Anhydrous  luiryta  elimi- 
nates scarcely  any  thinir  but  aniline.  (Hofmann.)  Oxanilide  heated  with 
potish  lime,  hydrate  of  potash,  or  conccntrale<i  (not  with  dilute)  potash- 
ley,  is  resolved  into  a  distillate  of  aniline  and  a  residue  of  oxalate  of 
potash.  (Gerhardt.) 

ComhinntionM.  Oxanilide  does  not  dissolve  in  water  or  in  dilute 
snlphuric  acid,  even  at  the  boiling  heat.  (Gerhardt.) 

Oxanilide  dissolves  in  slightly  heated  01/  0/  vitriol,  and  is  precipi- 
tated therefrom  without  alteration  by  water.   (Gerhardt.) 
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It  is  iiisolulilo  in  coM  alcohol,  Bpiriogly  solubla  in  boiling  ftlcoliol 
whence  it  crystallises  in  inicacetms  scalefl.  ^Gerhar.lt.) 

It  disscilTcs  with  greater  facility  in  berume.  (Hofmann.)  —  IntololU 
in  ether.  (Gerbardt*) 


Melanozimide. 
C»N>H"0'  =  Cr(CHO*)CyNAdH«,0«-  I 


I 


A.  W.  HOFMANX.      (1848.) 

Qu.  J.  2,  30T. 


Ann.  Pharoi.  G?,  160;  74,  2;  Ckem.  Soe. 


Fonjinthn.    Tn   the  decomposilion   of   bicjanomelanlUno   by  dilate 

acids  (p.  363). 

Preparation.  Bicyaoomclaniline  is  dissolved  in  moderately  strong 
liydrocliloric  acid,  ana  the  gmdunll/ precipitated  erysiaUine  powder  (or 
slowly  cryatallisiag  resin)  washed  with  water. 

Properiie$.    Pale  yellow,  indistinctly  eiystalline  powder. 


30  C  ... 
3  N  „. 

.....  180 
».M..     42 

....     6;-92     .. 
.-,     15W     .. 
....       415     .. 
....    It-M    .. 

Hornuinn. 

67-52 

15*40 

11  H  ... 

- u 

« 

4  12 

4  0 

12-96 

C^N'U 

'0*  .  . 

265 

^..   100*00     ,. 

lOOOO 

Ma7  be  rcfardcd  u  add  ouUte  of  mctanlUae  -  4  At.  water  -=  C^X^a^.C^H^O'  -  4110. 

DecamjiOiitioM.  1.  Metanoximido  melts  when  hfoted^  giving  o0  t 
large  quantity  of  carbonic  oxide,  together  with  a  email  quantity  of  eu^ 
bonic  acid  (probably  resulting  from  a  secondary  docouposiiion),  and  with 
the  (ilroo^-smelling  vapour  of  auilucvanio  acid,  about  10  per  ccuL  of 
which  condenses  in  the  fonn  of  a  yellowish  lirjuid;  at  a  strongpr  beat, 
Iho  mctanoximide  ultimately  rields  carbaniliae  snblime<l  in  radiaCiag 
crystals,  and  le^ives  a  pale  rellow  transparent  niass  of  re^sin,  like 
obtnincil  from  heated  melanilinc  fp.  352).  Tl»isr«in-m«reridqe.  aftiri 
bcatin;^,  has  the  cifmpoiition  A,  aftrt  icroager  bcatlog,  the  compaaition  B  t 


A. 


56  0 
7  N 

23  li 
20 


S56  ....  71*04 

98  ..„  son 

as  ...  4*86 

16  ...  3-38 


llufuHuin. 
....     71-29 
..-     197; 
....       411 
.-.       4*81 


C^-N^H^O*   473 


lOO-OO     100*00 


30  C   .. 

r.  N  .. 
u  n 


.«.  180  .  .    IW97     67-27 

..»  70  ....  tO-OS 

■>-  a  .      421     4-34 

281  ...  100*00 


SUCCINANILIDE, 


1*»hiipi  the  melADOslmtdc  firtt  glvu  olT  2  At,  tarbonio  oiId«  nud  t>lt]t  •  metino- 


C»N»U"0<  =  2C0  +  C»N»H"0^ 

iy  the  further  iction  of  the  heat,  3  At.  melanocarbiDaide  are  then  reiolvcil  into  2  At. 
oUocyauic  add  aud  the  residue  A  : 

3C»N'H"03  =  2C'*NH>Oa  +  C^^NTHaO'. 

laitly,  at  a  stronger  bent,  rcndae  A  girei  ofl*  carbaDilide,  jinrt  of  wl.icb  roajr  be 
luced  from  anilacyaaic  acid  and  water,  and  leaves  the  residue  B: 

C**y7UPO-  =  CWN'H'SO'  +  C»N>H". 

P.  MelanoTimMfl  is  but  eliglitlj  decomposod  hy  dilute  suljilmric  or  hydfo- 

eBluric  acid;  but  wiieu  dissolved  iu  alcolnd  and  boiled  with  cancentrated 

hydrochloric  acid,  it  is  resolved  into  oxalic  acid,  mplanilitio,  nnd  needles 

bnot  yet  fully  examined,  the  aoliitiun  at  the  same   time  acqiiiriiij.'  a  deep 

yellow  colour,   and  emitting  a  powerful   odour  of   nnilocyunie  ncid.  -^ 

9.   Ita  alcofaulio   solution  solidities  in   contact   with   ammontin  or  poiasJt, 

^either  of  which  tuke-s  up  a  large  qutintity  of  oxalic  acid,   fnnning  cry»- 

IIaIs  of  nielaiiiline;  and  a  similar  decomposition  takes  place  gradually  in 

^li§  solution  in  aqueoua  ammonia  or  potash,  eapeciaHy  when  concentrated, 

t        CombituUiom.    Melanoximide  does  not  dlsaolro  in  water  or  inuqueous 
.  Acida. 

I  In  aqueouB  ammonia  or  poln*h  it  dissolves  at  iirat  without  decoinpo' 
aition,  and  may  bo  precipitated  from  the  solution  by  aciils;  afterwards 
decomposition  (3)  takes  place. 
\  Its  jjolution  in  weak  alcohol  forma  with  nitrate  of  $tl^er,  ospeoially  on 
\  addition  of  a  E>tiiall  quantity  of  ammonia,  a  light  yellow  amorphoua  pro- 
j  cipitate,  containing  from  25-4  to  28'57  and  30'3  per  cent,  of  silver. 

It  dissolves  sparingly  in  boiling  aicoM,  and  cryatallises  therofrom  in 
\  crusts.  (Hufmann.) 


d 


Sucoiuanilide. 
C»N'H'*0*  =  C"(C»H^O')XAdH*,0«.  1 

LacrBnt  a  Qp-nnARDT.  (1848.)     -.V.  jinn  Chint.  Pfitfs.  24,  181 

Succinic  acid  mixed  in  &  6ask  with  exoeas  of  anilinef  and  heated  for 
ten  minutes  to  the  nioUtug  point,  till  water  and  the  excess  of  aniline  are 
driven  off,  yiebie  a  liquid  which  on  cooling  solidiSes  in  spheric^iUy  grouped 
needles,  and  from  ivliich  boiling  water  extracts  ^ucciuaiiil,  while  eucoina- 
niUdc  reniaiua  undissolved  and  may  bo  purified  by  cryat^lliieation  from 
ulcobol. 

It  crystalliaea  from  the  alcoholio  solution  in  aleoder  needles  which 
melt  at  230'. 


32  C  192  ....  71  C4 

2N 28  ..„  10<5 

16  H  _.«. 16  ....  597 

4  O 32  ....  11-94 

CE>;ni"'0*   «  268  ....  100-00 


Lanrent  8c  Gcrbardti 
71-5 
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Wiicit  fused  at  a  >^ntlo  beat  with  hydrate  of  potash,  it  immeJiatoljr 
gives  off  aniline. 

It  is  insolublo  In  water,  but  dissolves  roiidily  iu  alcohol  and  ^Mir. 
(Laurent  &  Gerhardt,) 


T-  Malanilide. 
C^N'H**©*  =  C\C^H»0*)NAdH',0».  ? 

Arppe.    Ann.  Pharm.  96,  IOC. 

Phtnyl'malamidt, 


4 

i 


Formed  together  with  mataiiil  (p.  319)  by  fusing  malJo  acid  iritli 
aniline.  The  product  treated  several  times  with  boiling  wator,  is  rcaotvi>d 
into  a  nearly  colourless  solution  containing  inalauil,  and  a  Mronjiy 
coloured  residue  consi:>tlng  chiefly  of  miilanilide,  wbicli  may  be  obtaliioi) 
pure  and  colourlcBS  by  crystalliBation  from  boiling  alcohol,  with  tlio  aid 
of  auiniat  charcoal. 

Colourleea  scales  having  a  faint  Instre.  Melt?,  with  partial  deooin[Mi- 
sition,  at  17^°,  and  at  a  higher  tompernture  volatilises  fur  the  nio^  part 
unaltered.     When  sot  on  fire,  it  bums  with  a  bright  smoky  flame. 


82  C » M...-  192 

2  N «....     28 

....    67-61    ... 
....      9-86 
....      5-63    ... 
....     16-90 

Arppe. 
....     67-60 

16  H „ 16 

CO , « 48 

....       5-70 

C»KiU"0« 284 

....  10000 

Malanilide  is  nearly  insoluble  in  xoatn%  and  in  dilute  Ayr/rorAA>Kr4i«i(/« 
ammonia  and  potash.  It  dissolves  but  sparingly  also  iu  alcohol  and  ftkfr. 
Strong  sulphuric  acid  dissolves  it  with  the  aid  of  heat  NUric  acid  4»- 
solves  it  in  the  cold,  forming  a  yellow  solution. 

Wben  boiled  with  strong  caustic  potash,  it  dissolves  and  is  for  tht 
most  part  <iecomposcd,  a  fatty  substance  rising  to  the  surface  of  ibe 
liquid.  On  addition  of  watvr,  the  dissolved  semifluid  portiun  U  con- 
verted into  a  white  insoluble  powder,  which  may  bo  completely  freed  fw« 
potash  by  washing  with  water.  This  powder  dissolves  with  «ome  diffi- 
culty in  alcohol,  and  crystallises  thorcfn»m  iu  small  crystalline  gr*iop« 
and  needles.  It  may  be  heated,  without  visible  alteration,  to  935'; 
Iitc1t{$  at  a  higher  temperature,  and  if  cautiously  heated,  ytehla  a  oryvUl- 
line  laminar  sublimate  and  leavee  a  smoll  quantity  of  charcoaL  Tkii 
Bubstance  gives  by  analysis  6417  p.  c  carbon  and  5*41  hvdro^on;  beo« 
it  appears  to  be  tartanUUif,  C'"N>H'^)•=  2C'»NH^  +  C"H*0»  —  4  Ua 
(An'jxs.} 


PESTANITRO-ITACOKANILIDE. 


^-  Itaconanilide. 
C"N'H"0*  =  C"(C'°ll»0')NAdH',0'.  ? 
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I 


I 


GoTTLiBR  Ann.  Pharm,  77,  282. 


When  itaconic  acid  is  heated  with  excess  of  aullino  to  a  tompcratnre 
altttle  above  182°,  water  and  excesa  of  aniline  distil  over,  and  the  residue 
on  caoling  solidifies  for  the  moat  part  Jn  a  crystiilline  niosa  consisting 
chiefly  of  itaconaniiide,  which  may  bo  purified  by  two  or  three  crystalli- 
sations from  boiling  alcohol.  It  U  also  produced  by  the  action  of 
citraconic  acid  on  aniline. 

Large,  light,  delicate  scales,  having  a  nacreous  lustre  like  that  of  the 
fatty  acids.  Melts  at  183°,  and  solidifies  in  a  crystalline  mass  on  cooling. 
May  be  sublimed  in  small  quantities  without  decoiu position.  Ita  vapour 
has  a  pungent  odour. 

Gottlieb  (mMfi). 
U  C  „ 204     ....     72*85     72*84 

2  N  « 28    ....     10-00 

16  H 18     ....       8-72     5-8* 

4  O  „ S2     ...     1 1  -43 

C**N'H"'0*    280    ....  10000 

*  2C15NH7  +  C'0H*O»  -  4H0. 

Nearly  insoluble  lu  cold  waUr,  very  sparingly  soluble  in  boiling 
water;  dissolves  readily  in  alcohol  and  eOier. 

Aqueous  acids  and  alkalis  do  not  aat  upon  it,  even  at  the  boiling 
point. 

Strong  gutphurie  acUl  dissolves  it,  forming  a  brown  solution  from  which 
it  is  precipitated  without  alteration  by  water. 


II.  Pentonitro-itaconanilide, 
CN'R'^O"  =  C«(C^''H*0»)NAdX»H<,0*. 

Gottlieb.  Ann.  PJtarm.  85,  38. 

Itaconaniiide  dissolves  in  a  mixture  of  strong  n'ttrlc  and  sulphuric 

acids;  and  on  adding  water  to  the  solution,   a  pale  yellow  pulvernlent 

body  is  precipitated,  which,  after  washing  with  water,  gives  up  to  boiling 

alcohol  a  very  small  quantity  of  a  eubstance,  which  crystallises  from  the 

_    solution  in  small  yellow  scales,  while  the  principal  product  of  the  reaction 

■   is  a  perfectly  amorphous  substance,  which  produces  stains,  is  destitute  of 
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Kqriid  U  Ailated  with  water,  enpersaturated  witb  'hyAfoclilorio  ftcid, 
filtered  hot,  and  the  filtrate  superaaturatcd  with  ammonia.  The  crystal- 
line  alkaloid  thus  precipitated  is  purified  either  by  recrjstalliaation  Irom 
ether,  or  by  pouring  dilute  sulphurio  acid  orei  it,  washing  the  sulphate  oi 
diphanine  with  cold  water  and  alcohol,  dissolving  it  in  boiling  water 
Qontaiuing  hydrochloric  acid,  and  precipitating  by  ammonia. 

Propertlet.  Yellow,  crystalline. 

LsArentlt  Gcriurdt. 

12  C 12    ....     67*92    e?-© 

2N     2S    ....     26-42 

6  H    6     .,..      6-66     S'S 

C"N»H«  106    ....  10000 

Lanrent  &  Gerhardt  double  the  fonnala,  making  ii  C^*H^. 

Tl  dissolves  with  a  fine  red  colour  in  hydrochloric  or  nitrio  acid. 
Its  hydrochloric  acid  solution  forms  with  bichloride  of  platinum  % 
earmine-coloured  precipitate,  containing  i 


12  C 

'  72*0  ....  sa-otf 

Lamut  &  Qerhafdt^ 

2N    . 

. .  .     28-0    ....      8-97 

..«. ..      0'4 

7H 

7*0     ....       2-24 

Pt 

3  CI 

09-0    ....     3171 

106-2     ....     34*02 

30-5 

C»N«H»,HC1  + 

PtCl'....  312-2    ..«  100-00 

■ 

Paracyanogen, 

C»N«, 

JoBmrov.  y.  Edinb.  J,  o/Se.  1,  75;  also  JSe^.  B9,  94h  Ann  Phatin. 

22,  280. 
POX.TD.  BovLLAT.  J.  Fhorm,  16, 180;  also  Sdkr.  60, 107;  ftlao  Sr,  Arek, 

34,  32;  abetr.  Po^ff,  20,  63, 
Thaulow,  J.  pr.  Chan.  31,  230. 
Spencer.  J.  pr.  Chem.  30f  478. 
H.  Dk&brcok.  J.  pr.  Chem.  41,  161. 

Solid  Cyanogen,  Siearbttret  t^A^tt,  Sticiltohltntiojfi 

Formation.  1.  When  ciertain  metallic  cyanides  are  i^ited  in^  oloee 
ressels:  e.g.  cyanide  of  mercury  (viii,  14);  cyanide  of  silver  (tiii,  27); 
fcrrocyanide  of  lead.  (Thaulow.)  Wheii  moist  cyanide  of  mercury  is  heated, 
the  reaidtte  Contains  more  tbah  2C  to  IN,  becansa  a  proportionately  larger  qninfity  of 
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itw-'  *"  '^Seat  aoT  forther  reUtiTc  ilimiDatioo  of  tho  anonat  of  avbfl^ 
:iM«  of  nicrcary  U  ignited  in  contact  witli  tlic  air,  xhw  mat 
aivt  of  acoto  remains,  amonntinj^  to  2-33  ]>cr  c«nL  (JohaMia) 
Dry  cMcrinf  yo«  jUMCil  orer  paracyanogeo  obtained  ^T^m  tnmt 
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or  mercury,  produces  thick  white  fumes,  having  a  suffocating  odour  and 
condcneintf  iu  the  form  of  a  white  body  in  tiio  receiver.  This  substance 
may  be  sublimed  without  alteration;  it  is  inodorous,  permanent  in  the 
air,  yields  when  fused  with  carbonate  of  soda,  a  mass  which  exhibits  the 
reactions  of  cyanogen  and  chlorine,  and  dissolves  in  hot  water,  forminc 
ft  solution  which  does  nut  exhibit  the  reactions  of  oynnogen.  ^Dolbriick.) 
I'aracyanogen  obtained  from  cyanide  of  silver,  likewise  forms  with 
chlorine,  copious  white  fumes,  but  no  sublimate.  The  apparatus  emit:! 
the  mouse-like  odour  of  fixed  chloride  of  cyanogen,  and  the  escaping 
gai  baa  a  pungent  odour  probably  of  volatile  chloride  of  cyanogen. 
(Delbriiok.)  —  4.  Paraoyanogen  ignited  in  a  stream  of  hydrogen  gas,  is 
resolved  into  ammonia,  hydrocyanic  aoidj  and  charcoal  (Delbriick)  : 


orx 


C'TJ»  +  12H  =  3NH»  +  3C-NH  +  *C. 


C^^  +  lOH  -  2NH'  +  4(rNH  +  40,? 


Nitric  aoJd  neither  decomposes  paracyanogen  (I)  nor  dissolves  It 
(Johnston,  Delbruck.)  But,  when  paracyanogen  obtained  from  cyanide 
of  silver  is  evaporated  to  dryness  with  nitric  acid,  and  the  residue 
slightly  heated,  it  assumes  a  Kgbt  yellow  colour,  dissolves  in  nitric  acid 
and  may  bo  precipitated  therefrom  by  water.  (Delbriick.)  —  Para- 
cyanogen mixed  with  chlorate  of  potash  dctouiitea  by  heat,  but  not  by 
percussion.  (Johnston.)  Sulphur  does  not  act  upon  paracyanogen,  either 
when  the  two  are  heated  together,  or  when  the  vapour  of  the  sulphur 
ia  pMsed  over  heated  paracyanogen.  (Delbriick.)  -~-  RwpectiDK  Brown'» 
alleged  convmion  of  pamcyanogea  into  liiictuin,  compare  Smiths  Br«tt  {Phil.  Afoj^.J, 
19,295;  20,  J), 

ComhinatioTH.     Paracyanogen  (1)  is  insotnble  in  water.  (Delbriiok.) 
It  dissolves  in  warm  oil  of  vitriol.     (Compare  hoireTcr  Berxelitu,  p.  372.) — 

The  solution  yields  on  evaporation  a  greyish  black  residue  insoluble  in 

water;  it  appears  to  be  capable  of  forming  a  crystalline  compound  with 

mercury.     (Johnston.) 

It  dissolves  in   hot  concentrated  kydrocklonc  acid,  forming  a  light 

yellow  solution,  which,  when  evaporated,  loaves  an  abundant  residue 

insuluble  in  water.     (Johnston) 

It  does  not  dissolve  in  nitric  acid  or  in  ammonia.     (Jotinston.) 

It  dissolves  in  aqueous  potash,  but  probably  undergoes  decomposition 

at  the  same  time.     (Johnston.) 


I 


ParaeyanuU  q/"  5't7v«*. -^Hcmains  when  cyanide  of  silver  ia  ignited 
in  close  vessels  (viii,  27),  as  a  grey,  porous,  very  refractory  mass,  which, 
wh?n  struck  with  the  b.ammer,  acquires  a  perfect  metallio  lustre  like  that 
of  bismuth,  and  becomes  bard  and  brittle,  eo  that  it  may  bo  crushed 
to  a  fine  powder.  (^Tbaulow.)  Greyish  silver-white,  bard  and  brittle 
(Delbriick.) 

Paracyanide  of  silver  rery  strongly  ignited  in  a  retort  yields  nitrogen 
and  cyanogen  gases,  at  first  in  the  proportion  of  I  vul.  nitrogen  gas  tf^ 
1-5  vul.  cyanogen;  then  of  1  :  24;  then  of  1  :  0*80;  and  lastly  of 
1  :  0  9.  —  134  pts.  (1  At.)  of  cyanide  of  silver  strongly  ignited  in  a 
retort,  till  the  paracyanide  of  silver  formed  at  first,  is  decomposed,  gives 
off  2044  pts.  m  the  form  of  nitrogen  and  c^'anogcn  gases  (1*34  gmi. 
of  cyanide  of  silver  yielding  04  cubic  cpntitnetrcs  pf  iho  gaseous  mixt.ucc.\ 
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The  rcfiitino,  which  baa  cxacily  tbe  appetranM  of  eilrer,  \e%tm, 
boiled  with  nitrio  acid,  5*8  )iU.  o£  niLro^enous  charcoal,  wbidi 
burnt  viclda  1  vol.  iiitrogco  to  S'!>  vol.  carbonic  acid  gfta,  therefc 
jils.  carbon  to  2*3  pU.  uiirogcD.  Tho  '2^  pts.  of  cyanogeo  in  131 
oyauiJc  of  silver  are  thorefure  resolved  iulo  20*41  pie.  uf  gaaeoiu  mi 
nnd  2'8  pU  of  nitro^nisod  charcoal;  20*44  +  ^S  =  £6*S4;  an 
silver  rcUiiiis  a  proporliouuHy  lar^or  quantity  of  carbon  thaa  of  niLro|Klt 
80  that  the  cyanogen  ^or  evolved  is  mixed  with  free  niltxjgcn.  (Oelbtitak.) 
—  Nitrio  acid  digested  with  i»aracyanide*  of  silver,  cxtracta  the  gimim 
part  of  the  ailvt^r  and  leaves  a  brown  wtiidue.  (Thaulow.)  Tbo  rmim 
left  after  the  paracyanide  of  silver  baa  been  repeatedly  boiled  with  fnA 
nitric  acid,  contains,  in  tbe  dried  etate,  together  with  carbon  ai 
nitrogen  in  the  proportion  of  2  At.  to  1  At.,  also  434  p.  c.  silver,  whieb 
remains  after  ignition  in  contact  with  (he  air.  It  therefore  cooUni 
Af^CS*  [or  rather,  Ag*C"N«].  (Liebig,  ^«n.  Phtirm.  50,  337).  Piu*- 
cyanide  of  silver  [the  residue  after  treatment  with  nitric  acid  appean  l» 
be  meant]  yiehis,  when  healed  to  bright  redness,  a  mixture  of  nitre^ 
and  cyanogen  gaaes  in  proportions  varying  in  the  course  of  the  fXp¥- 
riment  as  follows  :  1:8;  1:5;  1:4;  and  finally  t  :  8  again  ;  kvMt 
charcoal  remains  together  with  tho  silver.  (LicbigO  ParacranSde  d 
silver  cannot  be  completely  freed  from  silver  by  boiling  with  nitrir  ■<id; 
the  silver  may  however  be  entirely  removed  by  treatinc*  tbe  brown  ErtaUi 
residae  obtained  by  the  action  of  nitric  acid,  witn  mercury,  or  fcy 
dissolving  it  in  oil  of  vitriol  and  precipitating  by  water.  (liefbrbeL) 
The  brown  palvoruleut  residue  obtained  by  treating  paracyanide  of  «!tc 
with  moderately  strong  nitrio  acid,  gives  off,  when  dried  over  o9  tf 
vitriol  and  ignited  in  the  air,  a  faint  odour  of  hydrocyanic  acid,Vi^ 
leaves  40-24  p.  c  silver,  which  dissolves  in  nitrio  acid  all  but  a  wm 
trace.  It  dissolves  in  slightly  heated  oil  of  vitriol,  withoal  erolatioatf 
gas,  and  water  added  to  the  dark   brown  solatiou  throws  Hoi 


flakes,  which,  after  drying  at  175^  leave  35  46  p.  c  eitver  wbos  Enitel 
In  the  air.  —  These  brown  flakes,  twice  boiled  with  nitric  acid,  mm  cbi 
wasbod  and  dried,  leave  by  ignition  32*8  P.O.  silver.  It  appoan  tbi 
that  the  silver  ia  nut  completely  extracted,  either  by  nitrio  acid  if  If 
oil  of  vitriol.     (Rammelsberg,  I*of/ff.  73,  84.) 

Paracyanide  of  silver  unites  with  mercury,  forming  an  oxtrecacly  bri 
crystalline  aniiilgtini.  This  amalgam  once  digeste<i  with  nitric  acSd^larMi 
a  roeiduo  which,  when  pulverised,  dissolves  completely  in  excels  «fWt 
of  vitriol  even  without  iho  aid  of  heat.  Water  added  to  th't*  tn^ttiat* 
throws  down  paracyanogen,  whllo  tho  silver  remains   dta?-'.  -M 

dilute  acid.     If  tho  residue  is  not  pulveribod,  it  does  not   di  .    _  -1 

of  vilriul  unless  heat  be  applied,  and  then  gives  off  a  gas^  wfaidi  ift  wi 
^Iphuroas  acid.  (Thaulow. )-— PunLryanide  of  silver  sQfTDWi4e4  vitk 
jnesia,  and  exposed,  in  a  nessiun  crucible,  to  the  moei  lataaav  kfslrf 
i^cfstrom's  blast  fumsce,  yields  metallic  globules  of  silver  G*RtaMrttr 
magnesium,  and  soluble  without  colour  in  nitric  acid.  —  By  UlCaWl 
slronf^  ignition,  for  half  an  hour  in  a  rrucibto  lined  with  ckaivoft&t  f^ 
cyanide  uf  silver  does  not  nndcrco  any  eliange  in  foriii  «r  >iyiiw 
but  iieverthelees  exhibits  a  few  granules  of  rtdnced  ^ilrer  (fbaabv^ 
.-ll  is  not  altered  by  ignition  with  cyanide  of  potasMum,  (Tkauiovr.^ 
Paracyanogen  is  insoluble  in  alcuhuL     (JohnstoD.) 

%.  W'Lcn  I'Tilnx'ranir  acid  ik  iiddffl  to  •  mUturv  i^  !:    ^qJ   JewriiitaaUi  * 
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ani]  e»en  bUcV,  uid  jields  a  predpltale  of  the  wrae  ootoar,  tlie  formatinn  of  whirh  is 
ocitclerated  bj  heat.  Tbij  conopound  it  iuAolubln  in  water,  bat  coluMe  in  cauil^o 
alkolis,  ajid  rt:|)re>:i|iiUteJ  hj  ucitls ;  it  gives  olT  10'&  p.  c.  wnter  at  lOO**.  It  contains 
carbon  aud  oilrogeo,  but  not  iu  the  pru)>ortioa8  to  funu  parai7anugcn,  the  curhon  being 
in  ttcesA,  and  likewise  oxv^^n  and  hydrogen.  DifTtrtriit  spccimeoa  gavo  results  varving 
from  48-52  torsos  p.  c.  C;  4162  to  42*77N;  and  3  .;  lu  3  4  H.  A  siraUar  sub- 
stance is  formed  by  passing  clilorina  through  a  solation  of  cvanlde  of  potassium  :  the 
product  thas  obtained  gives  352  to  362  C  j  42  30  Nj  and  3*00  II.  When  traited 
nritfa  uitric  acid,  it  fucms  a  yellow coni[iouQd(  Lyon  Plavfiiir,  C4(m.  Soe.  Q.  y.vUi,  129).^. 


Appendix  to  Paracyanog^n. 


Azulmic  Acid. 

JuaNSTON.     Schw.  56,  341. 

Pol.  Boullay.    J.  Pkarm,  IC,  180;  also  5cAh\  SO,  107. 

H.  Deuikdck.     J.  pr.  Chctn.  41,  161, 

SUcikohlenttQ^,  Azultnii^ure,  AxuIbua,  Acide  tttntmifue  (BouUay),  AMuimiw 
{TLfiaard}. 

First  noticed  sndenmincd  in  gome  of  its  rdatloas  by  Proust  in  130G  (Ann.  CAim. 
60,  23:1;  also  \.  Gekl.  3,  584),  tlien  by  Itmer  in  1H09  (Bei/rayp  z.  GcKhiehte  d. 
Btnut'dnre),  and  by  Gay-L>assac  in  1811  ;  afterwards  somewbut  more  minutely  by 
Johnson  and  Bdullay  ;  frequently  confounded  with  paracyutogen,  from  which  however 
it  diifen  by  containbg  hydrogen. 

Foi^nititHon.  In  many  dooompositioDs  of  oyunogen  oud  liyilrocyauio 
acid,     (vii,  386,  6;  387,  7;  402,  12.) 


PtrparatioH.  Au  aqueous  or  a  dilute  aloolioUc  solution  of  oyanoj^on 
or  aqueous  hydrocyanic  acid  is  left  tu  itself  fur  somo  time  —  best  after 
addition  of  a  smiill  <juantity  of  aniniuiiiu  or  of  potash  —  as  long  aa  the 
liquid,  which  ^'radually  acquires  a  brown  colour,  continties  to  deposit 
brown  Oukcs;  and  these  Hakes  aro  collected  on  a  filter  and  wa-shed  with 
irater.  The  water  takes  up  a  portion  of  them,  becotniDg  brown  thereby, 
the  suhition  buing  caused  by  the  aiuinonia  produced  in  the  decomposition 
or  perhaps  by  the  animuuia  or  potash  added.  This  portion  may  ue  pro- 
cipltatf>d  by  an  acid. 

apfcial  modes  of  preparation  :  1.  Concentrated  —  or  better,  anhy- 
drous —  hydrocyanic  acid  is  left  to  itself  tUl  it  solidifioa  in  a  brown  miss, 
which  is  washed  with  water  and  dried. 

2.  ]{y<lnite<l  alcuhul  salunlcd  with  cyanoj^en  gas  is  loft  to  stand  as 
long  as  flakes  are  depoKitod  in  it;  and  the^^e  flakes  are  collected  on  a  filter, 
the  alcohol  then  running  off  culourlcsii,  afterwards  washed  with  water, 
which  then  becomes  yellow,  and  dried.     (Johnston.) 

3.  An  aqueous  sotmioii  (if  cyanoijcn  is  abandoned  to  sponlaueoU3 
decoiuposition,  and  ttie  brown  ]>recipiLate  washed  with  water,  aud  dried. 
(Ptilouze  &  Uicliardaon,  Ajtn.  Phaim.  26,  63.) 

4.  Alcoholic  potash  is  auturated  with  cyanogen  f^u;  tho  liquid 
decanted  from  precipitate  1  cyanide  of  potair'^iu;!);  set  asid'  fdr  $omo  timR 
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in  a  bottle,  whiob  is  closed  with  the  stopper  of  a  dropping  bottle  Wimt 
narrow  tube  passing  throngh  it;  and  after  four  xnootbar  wheo  tbeadar 
of  bydrocyanic  acid  is  no  longer  perceptible,  alowly  erMfoniitA  to 
dryness.  The  residue  is  then  macerated  in  cold  water,  thrown  oa  % 
filter  and  washed  with  water,  to  wliich  it  imparts  a  yollow  colcar.  TVi 
azulnuc  acid  thus  obtained  leaves  a  mnall  quantity  of  carbonate  of  pA^ 
when  burnt,  but  may  bo  obtained  pnre  by  solution  in  oil  of  vitriol, 
pitatioa  by  rather  nioro  than  an  equal  volamo  of  water,  and  sal 
wash inp  and  drying.     ^Tbaulow,  J.  pr.  Chenu  31,  228.) 

5.  Hydrocyanic  acid  may  also  be  mixed  with  small  qn&otitictil 
ammonia  or  potash  (Gm.),  or  its  vapours  passed  into  aqueoos  cyuidi 
of  potassium,  or  the  aqueous  cyanide  of  potassium  mixed  with  a  quutity 
of  sulphuric  acid  not  sufficient  to  decompose  it  (Delbriick);  in  eitlff 
case  an  abundant  deposit  is  quickly  obtained.  The  prodact  obteiaeJ 
with  hydrocyanic  acid  and  cyanide  of  potassium  is  liowevcr  a  mixtnrtlf 
threo  substances,  of  which  one  is  soluble  in  water,  another  in  tdA, 
while  a  body  richer  in  carbon  remains  behind.     (Delbriick.) 

6.  Cyanide  of  potassium  prepared  by  tho  method  g^iren  at  psfi 
413,  5,  vol.  vii,  is  dissolved  in  cold  water;  chlorine  gas  pai*scd  Lhro^ 
the  solution,  of  sp.  gr.  12,  till  it  begins  to  effervesce,  becoming  baM 
at  tho  samo  time  to  85°,  and  giving  out  white  fumes;  the  liquid  wt  wok 
for  some  hours,  whereupon  it  becomes  turbid,  acquires  a  dark  coloar,  mi 
deposits  black  flakes;  and  the  red  liquid  decanted  from  these  flakes  fil 
may  yield  more  if  treated  with  fresh  chlorine),  which  are  Ihiu  wuM 
with  a  small  quantity  of  ice-cold  water,  in  which  they  appear  to  be  •oat* 
what  soluble,  and  dried.  Bromine  or  iodine  may  also  bo  nsed  inrttJ  rf 
chlorine.  (Spencer,  J.  pr.  Chem.  30,  478.)  Tho  product  Uios  obteiud 
is  a  mixture  of  two  substances,  one  of  which  dissolves  with  brown  eoleit 
in  water,  and  the  other  for  tho  most  part  in  boiling  nitric  aciii 
(Delbriick.)  In  general,  nzulmic  acid  exhibits  difTerent  proMnia 
according  to  tho  mode  in  which  it  is  prepared.     (Delbriick.) 

Propertin.  Azulmic  acid  (1)  is  a  black  spongy  massf,  yiddi^t 
brown  powdor,  which,  in  fine  particles,  transmits  li>;ht  with  red  bfsn 
colour  (BouUay);  (2)  i*j  black  in  tho  mass,  brown  when  palT«fMfJ 
(Johnston);  (3)  black  (Peloujio  &  Richardson). 

With  regard  to  the  composUion  of  axnlmio  acid,  statements  nif 
to  such  an  extent  as  to  render  it  impossible  to  ctilculnte  a  formula  Af 
Delbriick  has  ehown  that  many  prepurations  bearing  the  name  of  axnlaif 
acid,  are  mixtures  of  three  ftubstnnces,  one  of  which  is  solubl*  ia  vslcr. 
another  in  nitric  acid,  and  tlio  third  insoluble  in  both  liquids,  it  isdoaUfsl 
whether  a  pure  compuimd  has  ever  been  analysed.  The  foUowiog  areiW 
iiidividiial  utatements  : 

Azulmic  acid  (1),  purified  by  solution  in  potash,  precipitatioa  W 
acids,  washing,  and  dryiug.  yields  by  oumbustion  5  vol.  earbo«i«  wa) 
gas  to  2  vol.  nitrogen,  and  appenrs  to  ba  =  C*.V*H.  (Bou]lay>.*-Tls 
acid  (2)  contains  20  pts.  (I  At.)  cyanogen  lo  405  (4  At.)  hydr«M«  asi 
is  therefore  =  C'NH*  (Johnston.  Schw.  5G,  346.)  Acid  (I)  wid  «cid(1) 
are  C»N'H,2H0  [  =  C*N*H'0*]  (Johnston,  Ann.  Pharvi.  %%  XM> 
Acid  (4)  yields  by  combustion  2  vol.  carbonic  acid  gas  to  1  voL  nitrv^m 
(Tliaulow.)  —  Acid  (3)  in  combination  witli  oxide  of  silrrr  exlitbatttte 
composition  C*NM1*0*  (Pclouzo  &,  Richardson). — Acid  (4)  oontaaas  sbMd 
4  At.  C  to  1  At.  N;  but  it  is  a  niixturo  {viri.  'up.),  ao  that  iht  fi^ 
portion  Tsries  in  different  preparations.     (Delbriick.) 
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Decompositions  1.  Azulmic  acid  (1)  yields  by  diy  distillation,  hydro- 
oyaoio  acid,  ammonia,  and  water,  and  luavca  charcoal  containing  nitrogen. 
(Pronst).  It  yields  a  sablimaie  of  liydrocyanate  of  ammonia,  and  when 
more  strongly  heated,  a  gas  brncilin^^  of  cyanogen,  but  burning  with  a 
bltto  flame,  and  loaTCw  charcoal.  (Boullay.)  Tho  acid  (1)  or  (2) 
■which  is  CN'H'O',  gives  off,  when  ignited,  carbonate  of  ammonia 
together  with  a  small  (|uantity  of  water,  and  leaves  pnracyanogen. 
C«N*H<0*  =  2(NH»,C0=')  +  C'i\».  (Johnston.)  —  Acid  (4)  when  gently 
heated,  gives  off  a  large  quantity  of  hydrocyanic  acid  and  hydrocyanate 
of  ammonia;  and  loaves  a  residue  wrnch  contains  more  carbon  than 
cyanogen  contains,  and  is  lherr?forB  resolved  by  strong  ignition  into 
cyanogen  gaa  and  charcoal  free  from  nitrogen.  —  2.  Chlorine  gaa  passed 
over  azulmic  acid,  gives  off  white  fumes  having  a  pungent  odour  and 

rerhapa  containing  volatile  chloride  of  cyanogen;  no  sublimate  is  formed, 
ut  the  appnratus  exhibits  the  mouse-liko  odour  of  solid  chlorido  of 
cyanogen.  (Delbriick.)  The  acid  (1)  dissolves  iu  cold  concentrated 
nitric  acid.  The  aurora-rod  solution  is  precipitated  by  water;  when 
evaporated,  it  leaves  a  pitchy  residue,  sparioKly  soluble  in  cold,  better  iu 
bot  water^  and  easily  soluble  in  potaah*ley,  from  which  acids  throw 
down  a  body  resembling  indigo-resin.  (Boullay.)  The  acid  (1)  dissolves 
readily  in  nitric  acid,  and  water  added  to  the  yellow  solution  throws 
down  paracyanic  acid  in  the  form  of  a  yellow  powder.    (Johnston.) 

Paracyanie  acid  ===  C"N'0;  when  subjected  to  dry  distillation,  it 
irives  off  carbonic  aoid  and  cyanogen  gases,  and  leaves  paracyanogcn. 
Mercuric  paracyanate  is  precipitated  oven  from  the  hot  solution  of  para- 
cyanic  acid  in  nitric  acid  [on  addition  of  mercuric  nitratol];  it  is 
=  2HgO,C'N*0.     ParacyanaU  of  silver  is  AgO.C^N'O.    (Johnston.) 

Tho  solution  of  aKulndo  aeid  (I)  in  nitric  acid  is  but  p.'irtially  precl* 
pitatt^d  by  water;  ammonia  throws  down  the  whole  of  the  dissolved 
matter  in  thick  brown  HakoB.  Lead  and  silver  salts  precipitate  tho  nitric 
acid  solution  more  completely  than  water;  but  tho  liquid  dlterud  from 
the  silver  precipiUte  still  forms  with  ammonia  a  thick  hrown  precipitate 
containing  307  per  cent,  of  oxido  of  silver.  The  nitric  acid  solution  of 
azulmic  acid  neutralised  with  ammonia  as  far  as  possible  without  precipi- 
tation, forms  with  neutral  acetate  of  lend,  a  thick  white  prcripitiile; 
with  copper-salts  a  light  green;  and  with  manganese-ealts,  after  addition 
of  sal-ammoniac  and  ammonia,  a  light  brown  precipitate.  When  tho 
nitric  acid  solution  of  azulmic  acid  is  precipltatefl  by  nitrate  of  silver 
without  addition  of  ammonia,  the  precipitate  contains  31 '38  p.  c.  oxido 
of  silver;  if  ammonia  he  added  immediately,  but  not  iu  sufficient 
quantity  to  produce  alkaline  reaction,  tho  precipitate  contAins  19-35  p.  c. 
oxide  of  silver.  These  numbers  do  not  agree  with  Johnston's  fonnula, 
which  requires  51  p.  o.  oxido  of  silver.     (Delhriick.) 

4.  Azulmic  acid  ignited  with  carbonate  of  potash  forms  cyanide  of 
potassium.     (Itlner.) 

Comhinniions,  Washed  aznlmic  acid  (I)  is  insoluble  in  Vfaier 
(Boullay);  (3)  dissolves  sparingly.    (Polouro  &  Ilichardson.) 

Tho  acid  ^4)  dissolves  in  oil  of  vitriol  whence  it  is  precipitated  by 
water.     (Thaulow.) 

It  dissolves  in  concentrated  hydrochloric  acid.     (Thaulow.) 

The  acid  (1)  dissolves  easily  in  ai|ueous  ammnnia  or  potash  forming  a 
dark  brown-red  solution;  acids  tlirow  down  from  this  solution  a  red- 
brown  |H>wdor;   heavy   metallic    salts    decolorise  it  and  form   brown 
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(J^-.-^"^..^'"*-    ^*^.    0,    377)   VcM^ 
r»d  in    Iea4ien   ooffioa  in  sdauai 
ty  ppBfiUtng   with   acids,    uid   wuhisjc  4i 
■nM,^  an    water,    obUunod  a  rvtl-lin*\ 
■MMBliif  to  S&-5   per  cent,   of   ch«  •Mat 
laaDlTid  b;^  dry  diMJll&tion  into  hj  itmrffMrtl  rf 
■ad  cantalaed  50-93  percent.  C,  47fOX^ 
I'M  H  (Uai  O-ld)  M  thai  it  waa  =  C*N*U,    tkervTora   =  fiooQif^ 


Oil    C'H*. 


FjjUDat.    (1S25.)     i'ibi^    rraii«.  1825.  UQi    aUo  ^U^   47.  !«» 

441;  also  i^d^.  5.  30a 
CocwBK.    il»»<  CAtm,  /'Ay#.  69,  184;  aUo/,  pr.  CAtm.  la,  It 

JbniM/iOTi.     By  the  dry  distillation  of  fata  and  resioa. 

^  Firparation.     In  the  preparation  of  butjiene  (x,  60); 
portion  of  benzeno  however  remains  dissolved  ercn  aflor  sCron^r  eooGi^ 
(Faraday.)  The  resin-oil  (x,  411),  which,  whon  distilled  girea  off  attnt 
iiu  nil  r«fiemb|iDfr  arayleno  (xi,  2),  then   likono  (x,  4  11),    aod   tbt  «1 
C"H'*  (xi,  411),  yields  at  a  hi^jbcr  temperature,  the  oil  C"H".  (Ok«I(1 

tiU*.     Colonrlesa  oil,  of  ap.  gr.  0-86  at  1  "VS*,  boiling  ai  5*-^ 
njK  a  vupouT'donsity  uf  nhout  3  040.  .   )      Vary  p 

fp.  cr.   0-8022j  bulling  between  80^  a  rapuar-Ja 

ucrbc) 
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JOecompoaUiow.  1.  The  oil  bums  with  a  bright  flame  which  depo«iM 
a  larse  quantity  of  soot.  —  2.  In  contaot  with  oil  of  vitriol,  it  acquires 
a  dark  ooloor,  becomes  etronglj  heated,  and  is  resolved  into  a  lower  thick 
Uaok  layer  containing  a  conjugated  eulphuric  acid,  and  an  upper  tbia 
yellow  liquid,  which  is  not  further  altered  by  eold  oil  of  vitriol. -f-Fotasti 
9Qm  has  no  action  npou  it  at  856".     (Faraday.) 

Comhinationt.  The  oil  dissolves  very  sparingly  in  wat^r,  very  readily 
in  <Uc6kol  (whence  it  may  be  separated  by  water)  in  fiher  and  in  otjf  bo» 
Jixed  and  wlcUiU.     (Faraday.) 


Oxyffm-nttdew  C"HH)*. 

Pyrocatechin. 
C»H«0*  =  C«H«0»,0». 

Reimscb.  S&pert,  68,  54. 
Wackenrodbs.  Ann.  Pluirm.  37,  309; 
Const.  Zwen&er.  Ann.  Pharm.  37,  327. 
Rddolf.  Waqner.  J.  pr.  Chcm.  52,  450;  55,  65. 
BissFELDT.  Ann,  Fharm.  9^,  101. 
Max.  Bvohneb.  Ann.  Pharm,  96,  186. 

PyrwHoritan'tde  acid,  Phenic  or  Ojeypkenie  acid.  —  First  obtained  by  Reinsch 
]Q  1839;  more  exactly  inreatigated  by  Zwenger,  Wagner,  Eissfeldt  and 
Buohoer. 

FormatUm,  By  t^e  dry  distillation  of  caiechin  (Reinscb^  Zwenger), 
of  moritannic  acid,  gum  ammoniacum  and  probably  also  of  peuoedanin . 
(Wagnef)>  of  kino  (£issfeldt);  also  of  wood,  whence  it  is  found  in  wood;* 
vinegar.  (Bachner.)  —  It  does  not  occur  in  coal-tar.  (Bucbner.) 

Preparation.     1.  Gatechin  or  catecbu>is  introduced  jnto  a  retort  of. 
fourfold  capacity,  and  quickly  heated  above  its  melting  point  until  it 
chars;  the  distillate  which  collects  in  the  cooled  receiver,  evaporated  at 
30"  til!  crystals  form  on  the  surface,  the  empyreumitic  oils  which  become 
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re«iiiised  during  the  evaporation  being  separated  by  filtration;  the  blidc- 
brown  crystalline  mass  which  forms  on  cooling,  sablimed  (after  presson 
between  paperjOccordingtoWagner),  a  large  quantity  of  liquid  tb^npuong 
over  at  ^rst,  which  also  yields  pyrocatechiu  by  evaporation;  and  tbe 
enblimation  of  tho  crystals  repeated  three  or  four  timcs^  till  they  do 
longer  become  coloured  on  exposure  to  the  air.  (Zweogcr.)  —  2.  Cni<l« 
jiioritannic  acid  mixed  with  an  equal  quantity  of  quartz-sand  is  beal«<l 
in  a  retort  over  a  moderate  fire;  and  the  distillate,  which  solidifies  oa 
cooling,  freed  from  tho  oil  containing  carbolic  acid  by  prcsiiuro  betwwn 
paper,  and  purified  by  sublimation  and  recrystallisaiion  from  water. 
(Wagner.)  —  IT.  3,  Malabar  kino  or  butea-kino  yields  by  dry  distilUuofl 
a  clear  watery  liquid  smelliug  of  creosote,  and  leaving,  after  ee>pantioi 
from  empyreumaiic  oU,  ami  evaporation,  a  black  crystoUine  mass,  which 
when  sublimed,  yields  p3rrocHtechin  in  thin  coluurless  lamina?,  and  some- 
times in  rhombic  prisms.  From  malabar  kino  (but  not  from  but^a-kioo), 
a  small  quantity  of  pyrocatechin  may  also  be  obtained  by  extraction  with 
ether  and  evaporation,  —  or  by  precipitating  the  aqueous  extract  with 
acetatcof  lcad,deconiposing  the  lead  precipitate  with  sulphuretted  hydrogm, 
evaporating,  and  digesting  tho  residue  in  ether.  (Eissfeldt.) — 4.  Grade 
wood-vinegar  evaporated  lo  a  svrup  is  shaken  up  with  a  catonted 
solution  of  common  salt;  the  liquid  separated  from  the  tarry  matter  and 
agitated  with  ether;  the  ethereal  liquid  separated  from  the  saline  solatioo 
and  the  ether  distilled  off;  and  the  residue  (containing  pyrocatechin,  aeetie 
acid  and  tar-oit)  distilled  in  a  stream  of  carbonic  acid,  whereupon  acetic 
acid  passes  over  first,  then  pyrocatechin  and  tar-oil,  then  a  brown  viMld 
oil.  The  middle  portion  of  tho  distillate,  which  must  bo  collected  apart, 
solidifies  on  cooling  in  a  reddish  yellow  crystalline  pulp,  which,  wbev 
pressed  between  bibulous  paper  and  sublimed  iu  a  stream  of  carbonic  acid, 
yields  colourless  pyrocatechin.  Or  better  :  The  wood-vine^r  is  shakes 
up  with  ether  without  previous  evaporation;  the  residue  obtained  fmn 
tho  ethereal  liquid  by  distilling  off  the  ethor,  shaken  up  with  a  saturatW 
Eotution  of  common  snit;  the  saline  solution,  after  separation  from  IIHH 
oil,  a^iri  shaken  up  with  other;  the  ethor  distilled  off;  and  tho  xwid^^l 
also  subjected  to  dislillaiiun;  a  liquid  is  then  obtained,  which,  on  cooUnf, 
yields  tolerably  pure  crystals  of  pyrocatechin.  (Buchner.)  % 

Properties.'— BtoriXj  white,  strongly  shining  lamiiub  rMemblrig 
benzoic  acid,  and  rhombic  prisma  (Zwenger.)  Small  shining  reclangnkr 
prisms  belonging  to  tLe  right  prismatic  system;  bevelled  with  two  ikMi 
resting  on  the  acute  lateral  edges  at  an  angle  of  1IG°.  (Wag««rA 
Neumann.)  Melts  at  710''^  and  sublimes  even  at  a  lower  texopermtora 
(Zwenper.)  Melts,  after  drying,  between  1 10**  and  US'*,  and  volatilisci 
gradually  at  130"  (between  50'^  and  60**  according  to  Wagner);  melts  al 
111"  or  112'*;  when  perfectly  dry,  and  volatilisea  even  at  onlinary  tem- 
peratures. (Ei?sfeldt,)  Melts  at  111'*,  and  volatilises  at  the  melting  porat 
Bubliming  in  shining  laniinn.  (Buchner.)  Boils  between  240°  and  ii5* 
(between  240"*  and  250',  according  to  Wagner),  and  yields  coloariMi 
va|K>ur8  which  condense  into  a  quickly  crj'stallising  oil.  (Wagner.)  Tbi 
vapours  have  a  pungent  odour  and  excite  coughing.  Its  ta&te  is  ifaarplj 
bitter  and  buniing,     It  is  neutral.  (Zwenger.)     Uather  bitter;  Mtntfy 

*  In  Zwrngrr'i  papfr  the  onrltinK  point  is  tUted  Ut  be  1?6";  bat  tUt  h 
•lAted  bj  Zwenger  liimK-irto  be  ■  mUprint  (rid.  Ann.  Phatm.  92,  106). 
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roililens  litmns.  Mixed  with  hydrocliloric  acid,  H  coloars  firvrood  violet, 
the  colouring  being  stronger  aa  the  pyrocatochin  is  more  free  from 
carbolic  acid.  (Wagner.) 

tu&linud*        fmttdt  Ihfn  wublimed. 


12  C   

..-.     72    ....     65-45 
.  .       fi     ....       5-46 

65-55 
5*60 

23-85 

....     66-32 
....       5-62 

....     2806 

65-31 

6H  

5-86 

4  0  .„,.. 

32     ....     2909 

28*63 

C»H«0*.. 

no   ....  10000   1 

Ei»felJe. 
fuied.                driid. 

6S-0C     64-91 

5-86     5-52 

29-08     29-57 

0000 

....  10000 
Bu 

fUMCd. 

.     63*62     . 
.       5-91     . 
.     25-47     . 

„  100-00 

1 

cboer, 

nitimed  and/iued. 
68-39 

~     h::.: 

5-y6 

0... 

-.,  .     25-65 

loo-oo    

100-00 

.  100-00     . 

» 100-00 

I 


I 


EisuMdt't  first  analysis  wns  made  willi  pyrocstpchin  pirpared  from  mala  bar- kioo  ; 
the  second  from  batca-kino.  —  Buchner  explajat  the  excesi  of  carbon  and  hydrogen,  oa 
tho  aupposition  that  tbc  pjrrocntechin  bad  a  small  quantity  of  a  hydrocarbon  adberia^ 
to  it. 

PyrocatechJa  ia  metameric  with  hydrochinone. 

Decompositions.  1.  Pyrocatccbin  turns  yellow  when  heated,  and 
becomes,  as  appears  from  the  preceding  auulysca,  somewhat  richer  in 
carbon.  It  also  leaves  a  slight  black  re-^idiie  when  sublimed.  This 
residue  boiled  with  water,  leaves  an  empyreumatic  resin,  and  yields  a 
brown  decoction;  on  evaporating  thit;  lirjuid,  a  black  film  forms  on  the 
surface  and  a  brown  black  rcisiduo  h  left. — From  tbu  residue,  nlcobul  eitracu 
a  yellovuh.  Cran*lucent,  amorphoui  aubstance  ^ximiUr  to  Run^'a  Tiridic  acid)  wboae 
aqueous  aolution  at^quLres  a  f^reen  culour,  gradually  on  exposure  to  the  air,  but  imma* 
diaCely  on  addition  of  potash.  The  same  solution  forma  with  baryta-water  a  green 
precipitate;  with  neutral  acetate  of  lead,  a  white  precipitate  which  afterwanU  (urns 
green ;  with  ferrous  salts  a  black ;  and  with  aitiate  uf  nilver  a  brown  precipitate. 
(Zwcnger.)  Pyrocatecbin  may  be  distilled  undecomposcd  even  with  excess  of  baryta  or 
lime.  (Wafner.)  —  2.  It  burns  with  a  bright  flame.  (Zwenger.)  —  3.  Its 
aqueous  solution  turns  reddish  in  contact  with  the  air,  and  may  be  evapo- 
rated  without  decomposition.  (Zwenger.)  —  4.  It  is  rapidly  decomposed 
by  chlorate  of  potash  and  hydrochloric  i^id,  yielding  chloraiiiL  (Wagner.) 
—  5.  Nitric  acid  acts  upon  it  with  violence,  evolving  red  vapours. 
(Zwenger.)  Tbc  products  of  this  reaction  arc  oxalic  acid  and  traces  of 
a  yellow  nitro-acid,  probably  styphnic  acid.  (Wagner.)  —  6.  With  aqueous 
chloride  of  lime  or  bichromate  of  potash,  it  forms  a  black  liquid  and  a 
black  precipitate.  —  7>  With  aqueous  caustic  alkalis  or  alkaline  car- 
lionates  it  forms  a  mixture  which  is  yellow  at  first,  then  becomes  greenish 
yellow,  and  lastly  black.  (Zwenger.)  The  change  of  colour,  accompa- 
nied by  rapid  absorption  of  oxygen,  proceeds  in  tho  following  order: 
green-brown,  then  block  and  opaque;  with  milk  of  lime:  green,  then 
oaickly  brown.  (Warner.)  —  Tho  aqueous  solution  of  pyrocalechiu  pro- 
duces a  greenish  precipitate  with  silver  solution,  the  silver  being  jjartly 
reduced,  and  a  dark  brown  precipitate  with  solution  of  gold.  To  bichlo- 
ride of  ptatioum  it  gradually  imparls  a  greeo  colour  and  then  forms  a 
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Ann,  Ckim,  Pkfi,  51,  3JC;  alM  ^.  />A<n-at,  1#,  ©7;  •fai 
5,  90;  also  SfKv.  07,  382.  — jIiiii,  duw.  /»lyii  53.  ,^ 
/"Art™.  7,  S37;  alw  /^vy•  «»*   »"8,  —^im,  fi** 

y>Ai7.  .Vff-7  '^^  25,  190;  M«o  ^»tu  Pharm.  4|,  137. 
£rf  yAiV.  rmiM  IX,  t,  825;  ^n.  tharm,  ao,  W; 
jc.  ^''^i  /.  4.  369. 
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Paramteonie  acid,  Ank^drotu  mteontc  «W. —Discovered,  in  1632,  by 
Kol>u|uet,  who  at  first  regnrrleil  it  as  anliytIrou8  meconic  acid;  aflerwrnda 
reoogniaeil  a-i  a  distinct  acid  by  Liebig,  who  first  observed  the  formatiuu 
of  carbonic  acid  which  aooompanies  the  conveisioQ  of  meconio  into 
coznenio  acid. 

formation,  1.  By  lieating  meconic  acid  to  temporatnres  between  120* 
and  220'',  the  chan^  heiu)^  attended  with  evolution  of  carbonic  acid  : 

C»H*0'»  ~.  C^H*©!"  +  200*. 

2.  By  corllnn(*d  boiling  of  meconic  acid  dissolved  in  water  or  m  hydro* 
chloric  acid,  likowiso  with  evolution  of  carbonic  acid.    (Ilobiquet.) 

Preparation,  Mecouic  aciil  (Licbig),  or  raeconntc  of  potash  or  baryta 
(Robiquet),  ia  boiled  with  a  stron;^  mineral  acid;  or  nieconate  of  lime  ia 
boiled  with  highly  concentrated  hydrochloric  acid  (Stenbonse);  or  acid 
meconatc  of  potash,  produced  by  treating  crude  neutral  raeconate  of  lima 
with  very  dilute  hydrochloric  acid,  is  heated  with  as  much  stronj;  hydro- 
chloric acid  aa  is  required  to  dissolve  it  (How),  and  the  solution  left  to 
erystalliae.  When  tl>e  mer«  aqoeons  solution  of  the  acid  is  boik{i>  too  Urge  a  qtmn- 
litj  of  brown  wcondary  prodact  »  formed.   (RobiqnM,  LiebtgO 

Purification,  The  still  reddish  crystals  arc  dissolved  in  a  alight  exooss 
of  bot  concentrated  potash;  the  solution  filtered  hot  to  separate  a  small 
qnantity  of  lime;  the  white  nodules  which  form  on  cooling,  washed  with 
a  small  quantity  of  cold  water,  till  tho  stronjrly  coloured  mother-liquor  is 
removed;  then  boiled  with  excess  of  hydrochiorio  acid;  and  the  comenic 
acid  which  separates  on  cooling,  freed  from  hydrochloric  acid  by  two  or 
three  reoryatallisiitious  from  water.  The  still  remaining  tinge  of  red 
may  be  removed  by  treatment  with  auimal  charcoal.  (StonhonsB.)  — 
2k  The  impure  acid  is  difjsolved  in  a  quantity  of  boiling  ammonia  just 
sufficient  to  dissolve  it  (because  an  excess,  as  well  as  continued  boiling, 
causes  the  liquid  to  turn  brown),  aud  filtered  immediately  at  a  boiling  heat; 
tho  yellow  crystals  which  separate  from  the  dark  filtrate  when  left  at 
rest,  washed  with  cold  water,  and  recrystallised  from  hot  water;  their  palo 
yellow  aqueous  solution  mixetl  with  strong  hydrochiorio  acid;  and  tho 
oomeuic  acid,  which  is  precipitated  in  the  form  of  a  white  or  pale  yellow- 
powder,  crystallise<l  from  boiling  water. 


^  Propertim.  Hard,  yellowish,  Tery  acid,  granular  crystals.  (Robiquel.) 

t Prisms,  laminie,    or    granules,   having  a    very  faint  yellowish  colour. 
(How.) 
The  crystals  are  anhydrous.     (Liebig.) 
be 
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J)eccinpo$Uiona.      1.    The  acid,  when   subjected   to   dry  di«tiUalion, 

bebavea  like  meconic  acid.  (Robiqnet.)     When  comenio  (or  meconic) 
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Tlie  tame  composition  was  fauod  by  How ;  if,  however,  the  icid  be  nentraliAcd 
with  ariimoiita  and  luixi'd  witb  alcuhnl.  rudialing  pnsms  tiep^ratt:  wUicli  give  off  13'73 
p.c.  water  ol  lOO*,  and  arc  therefore  C'n\Nir)0"'  -t   3Ai(.     (How.) 

Comenaie  of  Potanh.  — a.  Jiihatk. —  The  aqiiooua  acid  h;ilf  neu- 
tralised with  poUujh  [»o  SLA  to  I'orui  the  utotiob.Lsic:  g.ili]  yicidd  no  ^.rcci]ii' 
tatc,  but  wlieu  coiiifilclcly  iicutntliscd,  dejicisiLd  thu  fijarin^ly  ^uiuble 
ncntr;Lt  [Uibu^ic  salt].  In  i\\\&  rc^jtcct,  c  'nieuic  ucid  \&  ofrpunite  tu  mecunic 
acid,  tliu  ucid  putafb-salt  of  which  is  ibo  lci»  soluble  of  the  two. 
(Hobitjuet ) 

b.  Monobasic.  —  The  aciJ  dissolved  in  a  sli^dit  excosi  of  boilin? 
potnsh-ley  y'wUU  crysuiU  on  cooling,  which,  after  wiishin^  wit.i  c<dd 
water,  crystnlliso  from  hot  water  in  short,  sc^u^re,  auhydrous  needles, 
which  redden  litmuij.  (Uow.) 
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ComtnaU  of  Soda.  —  Monobasic.  The  solution  of  the  acid  in  tolerably 
etrong  lioiling  €oda-ley  yiehU,  on  coolinir,  nodules  and  prisms,  which, 
when  wiiyhed  with  a  small  ijuantity  of  culd  water,  crj/sUiUiae  from  solu- 
tion in  tho  sin-illest  possible  quantity  nf  boiling  water,  in  acid,  anhydrous 
four-sided  prirtma.  These  cryatiila  dissolve  readily  in  water,  and  contain 
1709  p.c.  soda,  and  are  therefore  C^^H'NaO".  (How.) 

Comfnate  of  Bar7/ta.-^a,  Bihnsic.  —  Chloride  of  barium  mixed  with 
a  solution  uf  tho  acid  in  excess  of  ammonii,  throws  down  imiucdiately, 
or  in  very  dilute  solutions,  after  Bome  time  only,  yelluwisb  ijuiidmtic 
reedles  united  in  concentric  groups.  Theso  crystals  do  not  lose  water 
at  100^  but  at  121%  they  give  off  1903  p.  c.  G  (At.)  writer,  and  if  then 
healed  tu  redness  in  the  air,  burn  away  in  a  fiery  cloud.  They  do  not 
dissolve  in  boiling  water,  but  when  boiled  with  it,  are  converted  into  a 
basic  salt,  which  docs  not  give  off  water  at  121°,  and  contains  5i'5  p.c, 
iMryta.     (How.) 
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....  33-31 

10  O  

80*0  . 

....  4141 

C'2H=Ba»0'«  +  2 

Vq...  309-2  . 

..  100-00  ... 

....  10000 

h.  Monohagic,  —  The  free  acid  does  not  precipitate  baryta^soUs.  (.Stenhoos-,) — 
The  mU  ia  produced  when  baryta  u  boiled  wicb  esccsi  or  the  add. — Chloride  of 
harinm  mixed  with  a  cold-saturated  aqueous  solution  of  the  crystallised 
ammonia  $nlt,  immediately  forms  a  crystalline  pretipiLnle,  and  with  a 
more  dilute  solution,  |;railu!iUy  deposits  tnmspirent  rboinbi  it].  The 
acid  cryatals  gradually  give  off  their  20'iJ6  p.c.  (soiiiewhut  mure  than 
6  At)  water  at  100",  and  melt  at  a  stronger  heat.     (How.) 

TOI..    XI.  1    O 


IT 

li 


1-34 
S4-M 


Bov. 

1-n 

33-81 
32^ 


_  li 


iU4tbeln}fr 


.    vii 

_  if  tb«  •DlvtioMtnah- 

18-20  PL  o.  (5  At)  watr  at  in', 

Aiainft  emtala,  whiehrtUI* 

'^  two  kmds  of  emiali  a 

bailed  with  water. 


»Miri2i-. 

Hov. 

ac 

n  _  s»^  _ 

—  u-n 

*■ 

4     _       !.«»     _ 

—      1*36 

^fjrf^  ,  . 

SC     -_     fiS-41     „. 

—     36-59 

^  o 

M                ^T-TJ 

....     36-85 

>U 


— AanaM  ^Mmidm  of  oaldn  MdmfldMt 

•ff  tiktoTitaffiM  — wniairft,  q^Alr  Mk 

:BCi¥^  iM«Ue  m^aih,  wUeh  give  off  their  wUaimif 

JO.:  =i*r  T-i.-utf-  &ai'.-uiinr  «o  2615  p.  c  (7  At),  at  121".    TVff 

x«^  wawr»  and  ciTatalliae  theiefr(Nn  on  cooU^ 


liC  ... 
3H    . 


Sntd  ^  Itl*. 
73 

3 

„.    _._    -     2S 
72 


catt%-«iy 


175    „ 


Bov. 

4114 40-113 

1-71     194 

le-OO     16-02 

4115     4121 

IW-eO     10000 


CinmiiU  ^-  Jfji.'^tfiia. — <i.  Bibane.  —  Salpfaate  of  magnesia  forw 
with  th«  3k-iJ  «tarat«U  with  mmnionia,  eapeciallj  when  the  mixtoi^if 
»ttnv\{.  hanL  WowIt  adhering^  cmtalline  graiaa  oonsistiafr  of  ^^ 
m:or>v<^^pio  iieedt««.  *  Tbeee  cnrsulfl  heated  to  100°,  alowly  girt  of 
2«S\iO  per  wnt.  (S  At)  water; 'and  if  then  kept  at  121"  forfoardsn 
tht'v  ^ive  off  each  a  qaantity  [nearly  3  At],  that  the  reudna]  liit 
et'nuins  21*30  p.  e.  magneeia,  and  is  therefore  not  qnite  anhydrou 
Thor  are  not  soluble  in  boiling  water.     (How.) 


DrifJailWf. 

12  C  - 72 

5  H 5 

2  MfO 40 

11  O    88 


Row. 

85*12    si-r-f 

2-44     233 

19-51     19-.S3 

«-93     4287 


C**H>MfK)»  -f  3Aq    ....  205    ....  100-00    lOO-OO 


COMENIC  ACID.  3S7 

ft;  MonoBasiCi  —  Cryatallisea,  after  a  while,  from  a  mixture  of 
sulphate  of  magnesia  with  the  cold -sat  arated  sulution  of  the  crystalline 
ammonia-salt,  in  small  rhombs,  and  from  more  dilute  solutions,  on  evapo- 
ration, in  larger  crystals  which  are  strongly  acid,  give  off  22-08  p.  c. 
(6  At.)  water  at  116",  and  dissolve  readily  in  hot  water,    (How.) 

Dried  at  in*.  Bow, 

12  C  ?»....  38-93  38-62 

6  H 5     ....  270  2*97 

MgO 20    ....  10-81  11-10 

11  O 88     ....  47-57  47-31 

Cnfi'MgO"  +  2Aq 185     ....  100-00    .-. 100*00 

Comenaie  of  Lead.  —  The  acid  and  its  aromonia-salt  form  with  neutral 
acetate  of  lead  a  yellowish  white  granular  precipitate,  soluble  in  excess 
of  oomenic  acid,  hut  not  in  acetic  acid.    (Stenhoose.) 

Dried  at  100*.  Stenhoose. 

12  C  72  ....  18-95  19-14 

4  H 4  ....  1-05  1-16 

2  PbO 224  ....  68-95  ....»«     68-50 

10  O  80     ..«     21-05     ........     21-20 

G"H»PbH)»  +  2Aq 380    ....  lOOeC    10000 

A  letd-uU  examined  by  Robiqaet  contaiDS  54-1  p.  c.  oxide  of  lead. 

Ferric  Com«nafe.  —  Comenic  acid  imparts  a  bright  red  colour  to  ferric 
salts.  The  dark  blood-red  mixture  of  ferric  sulphate  with  a  cold-Saturated 
solution  of  comenic  acid  or  its  ammoniacal  salt,  becomes  paler  by  long 
standing,  and  deposits  small,  pitch-black,  shining,  very  nard,  nearly 
tasteless  crystals,  which  grate  between  the  teeth,  yield  a  dark  brown 
powder,  and  dissolve  slowly  both  in  cold  and  in  hot  water,  forming  a 
pale  red  solution.     (StenhonsiQ.) 

CryetaU  dried  at  100".  Stenhooie. 

24  C  144  ....  34-37  35*09 

II  ft U  ....  2-63  2-91 

Fe»0* 80  .„.  19-09  18-58 

23  O 184  ....  43-91  43-42 

Fe«0»,2C"HH)W  +  3Aq 419    „,  10000    10000 

The  red  mixture  of  aqueous  comenic  acid  with  ferric  sulphate,  becomes 
dark  yellow  at  65°  (and  gives  off  carbonic  acid:  Hofw),  by  conversion  of 
all  the  sesquioxide  of  iron  into  protoxide  at  the  expense  of  the  acid,  part 
of  which  at  first  remains  undecomposed,  so  that  a  fresh  portion  of  ferric 
sulphate  again  produces  reddening.  This  colour  however  disappears 
when  the  liquid  is  digested  for  12  hours  with  excess  of  ferric  sulphate, 
in  consequence  of  the  complete  conversion  of  comenic  acid  into  another 
€icid;  hence  the  no  lonj^er  red  liquid  deposits  small,  pale  yellow,  shining 
crystals  of  a  ferrous  salt  (probably  ferrous  oxalate,  as  the  liquid  contains 
oxalic  acid  :  Bou>),  which  bum  away  when  heated,  and  dissolve,  sparingly 
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in  water ;    the  acid  of  these  crystals,  extracted   by  f  otu&^  M 

redilcns  ferruus  salts.     (Stenhou&e.) 


Cuprie  Comennff. — Tho  ilark  green,  hot  nqueoas  tnixlore  ofcupiif 
itiilpliate  and  coraenic  acid  (or  the  cryi^talHseil  aniniunia>salt,  accordiiiit 
Jlow\  deposits  nfier  a  few  minuica,  eloQ^ted  pyramids  kavio;  ib 
colour  of  Scbweinfurt  green.  Wben  nomennte  of  amEDontm  U  UKd.  i  moc^ 
yellow,  flocculcnt  |iret-tpi[ace  U  formed.  Wttn  copric  acetate  and 
precipiute  it  smaller  in  quantity.  ^Slenbouse.)  There  U  no 
comcnate.     (lluw.) 


Cryttnh  dried  at  100. 

12  C  72 

A  H _.M.. 4 

2  CaO „ 80 

10  O  80 


30-51     30-95 

1-69     1-83 

33-90     33-37 

33-90     „ 3385 


CWH^CuSO'"  +  2Afi 23C    ....  10000     lOO'OO 

The  acid  does  uot  preoipicate  corrosive  tuhiimate.    (Stenlioase.) 

Comennff  of  SUvtr.  —  a.  Biha$ie.  —  A  solatiun  of  nitrate  of  «jn» 
IS  exactly  precipitated  by  conienic  acid  neutralise*!  with  aDitnoDia.  Xm 
thick  yellow  precipitate  docs  not  dcti^nate  when  heated.  (Licbig.) 


Liebif. 
12  C „ 72     ....     19-46    19  54 

2  H  -. „ 2     ....       0-34    0-65 

2  Ai5    216     ....     58-33    5783 

10  O 80       ..     21-62     21*98 


SteiUioqa&. 


58  28 


CniUsSO" 370    ...,10000    10000 


6.  Monnhafie.  —  The  precipit^&te  (whit«,  granular  \ 
according  to  Sienbou^e),  which  the  free  acid  pruduces  i 
nitrate  of  silver.    (Liebig.) 


or 


pruduces  ia  aolotioi  i 


12  C 

3  H -.... 

As   

in  !»    

...     n    ...,     27-38 
....      3    ....       1-14 
...  108     .„.     •11-06     .... 
..     I»0     ....     30-42 

Liebiff.         Sleahowr. 

C'Ui'AgOW  , 

..  263     . 

..   lOOOO 

Comenic  acid  dissolves  sparingly  in  hydrated  alcohol,  hat  U  iotolaV* 
io  absolute  alcohol.     (How.) 


fiTHYLOCOMBNIC  kcxth  ^89 


CoT\pigatrd  Compound, 

Ethylocomenic  Acid. 
C«H»Oi<^  -  C*H*0»,C»H»0», 

How.     Ed.  Phil  Trant.  xx,  2,  225;  Ann,  Pharm.  80,  88-  —  Furllief, 
Ed,N.  Phil,  J,  1,212. 

Vinocomtnic  teidt  Comenovinic  mcid,  H^eintomeHtdurf,  Atthtrkotnttuiiitrt. 

Formation  and  Preparation,  1.  Dry  hydrochloric  acid  gras  is  passed 
throiijfli  attsoliito  alcohol  ia  which  pulverised  conicuic  acid  in  fuspemlod, 
till  the  acJd  fliBsolvea,  which  takes  place  slowly;  the  clear  liquid  (which 
depubtts  nothitig  on  nd'liljuii  of  water),  evaparatod  at  a  teitiperaturo 
below  \Q0°;  the  crystalline  residue  nmint^ilned  at  this  teinperaturo,  till  it 
no  longer  smelts  of  hydroclilortc  acid  j  and  then  left  to  crystallise  hy 
cooling  from  its  solution  in  water  at  nearly  lOO"*.  —  2.  Pulverised 
comeiiic  a<  id  heated  with  alcohol  and  iodide  of  ethyl  in  a  closed  vessel  to 
It  tcmjicniture  above  100^,  forms  a  granular  dcj^K'.it  consisting  of  an  acid 
not  yet  e^cnmined,  (perhaps  Stenhoijse'a  parcomenic  arid,  p  410)  and 
ethylocnnienlc  acid  in  ne4'dIe-Htiapnl  crystals,  wliich  may  be  sepamtod 
and  purifitMl  by  recry^^talli^ation.  Tito  same  products  and  not  aniyhi- 
comi'iiic  acid  ure  ohtiiiiieil  liy  heiitiiig  a  mixture  uf  comenie  acid,  alcohol 
and  chloride  of  aniyl,  to  150°  fur  12  houra. 

Properfieg.  Larpe  sqnare  needles,  ^rhich  begin  to  crapornte  at  100**; 
moll  at  13.)"  inta  ft  ck'^r  hrown-icd  li«iiiid  whicli  scilidiEics  a;:nin  tit  tho 
crystalline  fariii  on  cooling;  and  if  kept  for  a  lunger  time  at  in5°,  sub- 
lime in  lung,  dut,  unaltered  necdle«  having  the  same  compoditiun. 
BeddeD»  litnms, 

Neetilti*  Hoir. 

IfiC  96  ....  aM7  5213 

8  H  „      B  ....  AM  4-56 

10  O  80  ....  43-18  4331 

C«H»0'*    184    ....  10000 lOO'OO 

Dfeompn»itions.  1.  The  acid  may  bo  boiled  for  a  short  time  without 
alterutlon,  but  if  Imiled  fur  a  hmger  time,  It  yields  free  comonic  acid.  -^ 
2.  With  aqueous  ijolutiona  of  tlio  iixed  alkalies,  even  in  tho  cold,  it  very 
quickly  forms  ialts,  mid  yields  free  alcohol. 

Combinatiotu.     Easily  soluble  in  vrater. 

When  nmmoniacal  gas  is  p.is^ed  through  a  aolntion  of  the  acid  in 
absolute  alctdiiil,  tlie  amtn'mir-aaU  is  dej.'"8ited  in  yellow  silky  bundles  of 
needles,  wliich  give  off  umnumia  in  dry  air,  and  almost  completely 
in  vacuo  over  oil  uf  vitrifd,  uuA  leuve  ethylocomenic  acid. 

The  acid  iin]>.irts  a  tlet^p  red  c-dour  to  ffrric-Mnlts,  — lis  iilver- salt  is 
gelsiinous  nnd  decomposes  very  quickly  evcu  to  the  (h&rk. 

The  acid  dissnlvos  very  readily  in  alcohof, 

lie  a^^neoQs  tolotion  coagulates  albumen.     (How.) 
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Chlonne-nucJfUs  C^l'H* 
Ghloralbin. 

Laurent.    (1841.)    Rev.  aeierU.  6, 7t. 

Preparation.    The  expresaed  orysiAlline  roaas  of  still  impure  taivbloro- 

carbolio  acid  (p.  182,  prep.  1),  iti  dissolved  io  cold  aqueous  amnioniA,  ia 
alcnliol,  or  better  iu  ctber,  and  the  needles  of  chloralbin  which  remain 
undissolved^  are  purified  by  oryBtalUsation  from  boiling  ether. 

Propertifs.     Long,  white  flexible  needles,  which  melt  at   190*,  Vi4 

crystallise  in  fern-like  tufts  on  cooling;  at  a  stronger  heat,  the  compound 
sublimes  uudccouiposed  in  needles.     It  ia  tuodoroos. 


Netdlu, 

12  C « 72-0 

2  CI „ 70-8 

6U «0 

....     U-S9     .... 

....     47-M 

.V       403     .... 

..     4§-5 
4*1 

C>«CI»0»    ..-. 

148'8 

....  lOOOO 

I) f impositions.  The  componnd  bums,  with  a  «ooty,  green-cdj^ 
0«mo«  but  only  so  long  aa  it  U  held  iu  tbe  flame  of  a  epirit-lamp.  hw 
not  attacked  by  boiring  nitric  ncid,  by  a  boiling  mixture  of  fumiag  ail 
of  vitriol  and  strong  nitric  acid,  or  by  boiling  alcoholic  potash* 

It  docs  not  dissolve  in  water  or  in  hot  oil  of  vitriol. 

It  dissolvefl  sparingly  in  boiling  alcohol,  better  in  boiling  ether,  uhI 
crystalliaee  from  uoth.     (Laurent.) 


Oxychlorine-nucUus  C»C1H"0*. 


Chlorocomenic  Acid. 
C»CIH»0"  =  C"C1H»0*,0«. 

Henry  How.  (1851.)  Sd,  Phil.  Trans,  xx,  8,  225;  Ann,  Pharm,  flt^i 
Chem.  8oc.  Qu.  J,  4,  368. 

Pffpfttntwn,  I.  Chlorine  gas  is  passed  tbrongh  water  in  vbtc^ 
pulreriflod  comento  acid  irtsu.spcnded;  and  the  prisma  wliicb  separate  /rur. 
the  solution  after  a  few  hours,  waohcd  with  cold  water  and  rvcrvytaltitcJ 
from    hot   water. — 2.    Cold   water   eaturuled    wiili    ac  d   c.    '  ' 

ammonia   aci^uirc^i  when  ctiloriuo  gii8  is  pa^^cd  tltrou^-h  it. 


CHLOBOCOMENIC  ACID, 

of  clilorine  water,  and  gradually  deposits  crystals  of  chlurooomenio  acid, 
which  iucrofise  on  atidition  of  hydrochloric  acid,  ami  may  be  purified  a^ 
in  (1).  Tlio  iiiother-Iiqiior  l^ecouiea  contiaually  browner,  and  etill 
depoaitfi  brown  crystals  of  the  acid. 

The  cryataU,  which  contain  3  At.  water,  arc  dried  at  1 00°. 


Acid  at  }<iO\  How. 

12  C    . 720  ....  37-81  37-53 

a ..    36-4  ....  W'69  . ,  1877 

3H  30  ....  1-57  1-79 

loo   80-0  ....  4203  41'91 

C^aU'QW..^ 190-4  ....  100-00  100-00 


Decompotili&nt.  1.  The  acid  melts  when  heated,  blaclcene,  gives  ofl* 
a  Inrgc  Quantity  of  hyilrochloric  acid,  and  at  la^t  yields  a  small  crys- 
talline sublintato,  probably  consisting  of  paracomenic  acid. — 2.  Hy  nitric 
acid,  it  is  quickly  converted  into  hydrochloric,  carbonic,  hydrocyaiiio 
and  oxalic  acid.  — •').  Its  aqueous  solution  treated  with  zinc,  slowly  gives 
ofl'  hydrogen,  and  afterwards  contains  hydrochloric  acid  aud  oxido 
of  ziuo. 

ComhxnaHons.  HydrctUd  Chl&t'ocomenK  acid, —  The  abore-nient toned 
I'lUg,  coluurlcss,  shiniag,  four-sided  prisms.  They  give  off  12*47  p.  c. 
(3  At.)  water  at  100°.  They  dissolve  ooth  in  cold  and  in  hot  water,  more 
readily  than  couieuio  acid. 

The  c/Uoroco«u nates  reoemblo  the  oomenates,  but  dissolve  more  readily 
iu  water. 

Tko  monobasic  cblorocomenates  of  ammonia,  potash,  and  soda  crys- 
tallise readily.     The  bibasic  salts  are  not  obtainable. 

The  animouia-ealt  forms  with  chloride  of  barium  and  Jdorid^  o/ 
calcium,  bundles  of  neodlos  which  appear  more  or  lees  quickly  accordin>,' 
to  the  dc>;roe  of  concentration; — with  ttulphate  of  maynesia  it  gradually 
forms  a  few  cryst'ds; — and  with  cupric  »ulphaU  immediately  a  orystaltinu 
precipitate.  —  The  bibasic  chlorocomeuates  of  those  bases  appear  to  be  all 
amorphous  and  insoluble. 

Tbc  aoid  colours /erne  talU  deep  red,  like  comenio  acid. 

S'dvcr-Mlt. — a.  Bibasic,  —  The  acid  dissolved  in  a  sligbt  excess  of 
ammonia  forms  with  nitrate  of  silver,  yellow  aroorphous  flakes  which, 
nfler  drying,  resemble  clay  in  appearance,  consistence  and  tenai-ity. 
The  salt  dried  at  100''  contains  5685  p.  c.  silver,  and  is  therefore 
^"C'lHAg'O"  When  ignited  in  the  air,  it  leaves  silver  together  with  n 
small  t]uautity  of  chloride  of  silver;  when  boiled  with  hydrochloric  acid, 
it  remains  purity  undccompoeod.  It  is  insoluble  in  boiling  water,  but 
dissolves  in  nitric  acid,  from  which,  if  ii  bo  heated  with  the  salt,  cyanide  of 
eilver  separates. 

6.  Mmiobasic.  — The  warm  aqueous  acid  added  to  a  solution  of  nitrate 
of  silver,  throws  down  feathery  crystals,  which,  after  wa*hiug  with  cold 
W!iter  (cparnto  from  boiling  water  in  short  shining  needles.  These 
crystals  give  oQ' 4'44  p.  c.  «ater  ut  100'.  U'hcu  ignited,  they  leave 
silver  and  chloride  of  eilror 
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Dried  si  100*.  How. 

12  C    „ 720     ...  24-21 

a  _, 35-4    ....  U  90 

2  H   - 20    ....  0-67 

AgO ». 116-0     ....    3901     «.     39'03 

9  0  ..« "2'0     ....  24-21 

C»Cm'A«0». 297-4     ..,.  10000 

Cblorocomenio  Roid  dissolves  very  readily  *m  ^rann  alcohols     (How.) 


Oxylromine-nuclfu$  C"BrHK)«. 
Bromocomenic  Acid, 

C»BrH'0"  =  C«BrH»U*,0«- 

Henry  How.     (1851.)    £d.  Phil.   Trant.  xx,  S,  225;  Ann,  Pharm. 

80,  S5;  Chtiti,  Soe.  Qu.  J.  4,  3G0, 

FormaivM      (p.  384). 

Prtparalion,  The  colourless  solalion  of  comonic  acid  in  %  sliibt 
CX0P8S  of  brumine-wnler,  deposits,  after  a  few  hours,  shining  erjtOK 
which  are  washed  with  cold  water,  recry.'stallised  from  boiling  wit«f, 
and  freed  from  wafer  of  crytilallisutiuD  by  drying  »t  lOU^ 


.<4cirfflM00». 

12  C  72     . 

Br .,.„ 80     . 

3  H  «.. 3    , 

..    30-64     ... 

.     34  04    .. 

1-28     ... 

.     3401     .. 

How. 

..«     30  75 

....     34-15 

1-49 

10  O  80     . 

....     33-Gl 

CBrlW 235    , 

..  100-00     ... 

....  10000 

DtcomposUionf.  I.  The  acid  U  decomposed  hy  nitric  aeid,  yicUisf 
hydrohrumic,  carbonic,  hydrocyanic  and  oxalic  acid. —  2.  With  zioo  km 
water,  it  decomposes  like  ohlorocumenic  acid. 

Comhinations,  TTydraUd  Bromoeotnenie  aciff.  —  Oily,  colonriMi, 
ihioini;,  ittn»nirly  rcfnictrng,  four-sided  prisma,  nhich  diesolre  io  wsUr 
leas  easily  limn  chI"ro(^onii»ic  acid. 

The  vionob'tsic  Otr>r»ocnmai  tf*  of  amnwnitjt  p^iaih  and  aodtt  nn  cryp- 
tnltisalde;  the  Hr-l  crystalliiics  in  long  OL'cdles.  The  bibasic  salld  of  tlint 
basc.t  lire  not  ohtainuble. 

Tho  bifxtnic  tromftcomenfttfi  of  bttrytn  and  lim€  are  amorphous  $ai 
insoluble  ;  tlio  nionnb.isic  silts  very  easily  soluble. 

Tho  tfolotion  of  the  arid  in  a  fli^dil  excels  of  ammonia  forms  wiUi 
fittruto  of  &il%-t'r,  the  bifnttic  hvom-tcomenate  of  iitvfr  in  tie  fonu  of  s 
yellow  precipitate  having  tho  coneiBteni-e  of  clay  when  dry;  and  l^s 
wUtioa  of  the  acid  in  wanu  water,  forma  with  niiral«  of  silver^  flake*  of 
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monohftiic  hromoMmenat^  of  silver,  which,  after  washini*  with  coI<l  water 
and  »lutioD  in  boiling  water,  separates  in  short  shining  priianiJ*,  ron- 
taiiiirg,  when  drie<l  at  100^  3364  p.  c.  oxide  of  silver,  aud  therefore 
=  C"BrH'AgO"'. 

The  acid  is  le«fl  soluble  in  hot  alcohol  than  cblorocouienio  acid. 
(How.) 


Oxj^azo-nudeus  C"NH»0'. 

Comenamic  Acid. 
C'»NH*0«  =  C"NH*0',0«. 

Henry  How.  £d.  PhiL  Trans,  xx,  2,  225,  Ann.  Pharm.  80,  91;  Chm. 
Soc,  Qu.  J.  4,  370. 

Formation  and  Prtparation.  1.  Afonobasio  comenate  of  ammonia 
bflnted  in  a  sealed  tube  to  IRO',  leaves  a  carbon.Tceons  Tx\i\m  from  which 
water  extracts  comenamate  of  ammunto,  the  acid  of  which  is  precipitated 
by  hydnichlorio  acid  in  wlnto  settles.  —  2  A(jue0Tis  conienic  acid  is 
boiled  with  excess  of  amnifiuia  till  nearly  all  the  ammonia  is  expelled 
from  the  liquid,  which  astiiunos  a  bliickith  red  colour;  ihe  firrey,  viscid, 
arj^illaceoiia  sediment  of  coinenamntt^  of  ammonia  mixed  with  colouring 
matter,  collected  on  a  Hlter,  and  dissolved  in  but  water;  the  solution 
decomposed  by  byilrochloric  acid  not  in  excess;  anil  Iho  precipitttted 
dark  brown  scales  of  impure  comenamic  acid  purified  by  rflpeatod  crystal- 
lisation from  Lot  water,  and  treatment  with  animal  charcoal  free  from 
iron.      Charcoal  coutaiiiing  iron  would  give  a  parjik  colour  to  tbi'  odd. 

The  crystals  are  deliydrated  by  heatiug  to  100°,  Their  solution 
reddens  litujus  strongly. 


Acid  driti  at  100". 

How. 

12  C 

72 

,..,    46*45    ... 

....     46-16 

N 

^,„. 

U 

.«      903    ... 

....      917 

&H 

.      5 

,..,      3-2»    ... 

...       3-39 

80 

64 

....    41-29    ... 

....     4128 

C»NH»0» 

155 

...  100-00     ... 

....  100-00 

[Tlie  fonnalii  C'=AdH^O*,Q*  would  represent  the  acid  as  moaobaaic^  wbercu  it  is 
bibuiic,  like  comcuic  acid.] 


The  acid  is  decomposed  by  boiling  with  potash,  yielding  ammonia  and 
comenate  of  potueh. 

Cf»nbh»ntifms,  Uydraitd  Com^namie  acitf.-^Tho  aho**c-nioniioned 
cryst.ils:  Cnlonrlcss  shining'  platen  which  (^jive  otf  18*81  p.  c.  (4  At.)  water 
at  100°,  ami  dist^olve  very  sparin-jly  in  cold  water. 

The  aciil  dissolves  readily  in  h'/drocfiloric  field  and  otluT  strong 
minrral  add*^  and  is  precipitated  therefrom  as  comenaumCc  of  auiuiouiai 
when  the  liquid  is  not  quite  neutralised  with  ammoDia. 

The  acid  forms  with  most  ba<es,  hihatir  aud  monobntie  $alfs. 


r 

I  Uonobatic  CotMnamaU  of  Ammonia,  —  Sepaj-atea  from  a  sligbtly  loj 

I  mixture  uf  tbe  acid  with  ainniuuia,  uii  cooUu^,  aad  from  an  alk^iDctoU- 

I  tion  by  eraporatioiit  but  not  by  coulinjr.     Sniall  gniiny  made  up  d  ^i- 

I  cato  needles,  which  re<ideu  litmus.     They  are   nearly   iusoluble  in  coli 

I  vuter,  but  cryatallise  from  boiling  water  aTLor  some  timo.     Their  vquevu 

I  tiulution  mixed  with  a  enmll  <^uaatity  of  ammouia  exlitbits  iridc^cencfelf 

I  rcdectcd  light. 

F 
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PHIMARY  NUCLEUS  C»>H»$  0XYA2O-NUCLBUS  C«NHW. 


Crp^aU. 

Uow. 

12  C  « « 72 

....    41-66     .. 

.  .     41-56 

2N 28 

....     16-23     _ 

.„.     16-14 

8  U „ ..„ „.      8 

....      *-65     ... 

....       -l-ftS 

8  O  „.„ 84 

-.    37-21     .. 

.-.     37-47 

C«NU'(NH*)0«   -.„..  172 

....  lAOOO     . 

.  -   100-00 

The  potash  and  soda-salts  crystallise  easily  and  redden  litmu. 


Comenamot^  of  Bar^.  —  a.  Bihfisic  —  On  mixing  a  solutroe  cc 
the  ammonia-salt  containing  excess  of  ammonia  with  chloride  of  bam^. 
a  heavy  white  powder  is  produced,  which,  after  drying  in  tb«  air,  pn* 
off  308  p.  0.  (I  At,)  water  at  lOO^,  and  does  not  dissolve  oveo  in  bwl^ 
water. 

6.  Monobasic  —  The  solution  of  the  crystalliacd  ammoniacal  tA 
mixed  with  chloride  of  barium,  forms  prisms  which  redden  litmu.  Ah* 
when  the  aqueous  acid  is  set  aside  in  contact  with  carbonate  of  hatjm. 
fiitlt  a  or  salt  b  is  produce<l,  according  to  the  relative  <jaantitiM. 


12  C    72  0 

N   ....- M'O 

5  H    6*0 

2  BftO  « 15S'2 

8  O    6-*0 

Ci^NH^Bn'O^  +  2Aq...  308-2 

S9lt  b  at  100^ 
12  C 72-0 

N  u-e 

6  H 6-6 

BaO   „ 76-6 

»0    72-0 

C"NII*BtO»  +  SAq  .  .  210  6 


How. 

23-36     22  M 

1-63     ^        1-80 

4yr«   60-29 

20  77 


100-00 


8993    M-M 

5-82 

2-49     3-88 

31-84     31-02 

g9»t 

100-00 


JLifM  forms  two  salts  of  similar  constitution. 

The  aininonia  salt  forms  with  neutral  acetate  <^  letul  m  hsftvyb^ 
luble  precipitate. 

The  deep  purple  colouring  produced  by  the  acid  in  firrie  «efa  h 
destroyed  by  minenil  acids,  but  ropnuluccd  by  water. 

Tho  cry&tallijicd  ammuuia-salt  forms  a  grey  procipita^te  with  mf^ 
sulphate.  Tbe  liuimunia-salt  suporsaturatcd  with  annuoniA  forvs  vitk 
solution  of  nUraU  of  tdvtr,  a  ycilowiah  floceutent,  quickly  Kl^^)r«yi^ 
precipitate;  and  (he  crysLaUisod  ammonia-salt  form«  a  wkue  <elaiiB«a 


OIL. 
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preoipitat^,  which  is  partially  decomposed  by  boiling  water.  The  acid 
disBolves  in  boiliu£  alcohol  of  ordinary  etrength,  but  scarcely  in  boiling 
absolute  olcoboL  (How.) 


T.   Conjugated  Compound. 


Comenamate  of  Ethyl. 
C'NHW  =  C*H»0,C'»NH*0\ 


Hesby  How.    Ed.  y.  Phil.  J.  1,  212. 


Comenamie  Ether. 


When  a  eolutioa  of  comenamie  acid  in  absolute  alcohol  is  treated 
with  dry  hydrochlorio  uoid  f;^\»,  and  tho  liquid  subsequently  evaporated. 
there  remains  an  oil  which  dries  up  at  100  to  a  solid  mase,  and  when 
dissolved  in  alcohol,  yields  a  hydroc/d^rale  of  comrnamic  etftf}\ 
C*H*0,C'»NH*0' +  HCI-I-2H0;  and  on  treating  tbia  compound  with 
oxide  of  silver,  or  with  ammonia  (not  in  excess),  comenamio  ether 
i»  ohtftined  in  needle-shaped  crystals  contuining  2  At.  water ; 
C*H»0,C^»NH*0'  +  2H0,  which  they  give  oft'  at  100'',  leaving  the 
anhydrous  other.—  When  the  solid  mais  above  mentioned  u  treated  wiib  watery 
comeosniic  acid  remains  undtssoWed,  and  aootber  portion  of  that  add  separates  u  a 
Orjatalline  powiler  from  the  solution,  which  conlaitis  hydrochloric  aind. 

The  ether  is  neutral;  melts  to  a  yellow  liquid  when  heated,  is  not 
altered  by  ammonia  in  the  cohl;  and  is  converted  by  nitric  acid  into 
oxalate  of  ammonia.  It  dissolvtis  sparingly  in  cold  tDaUvy  readily  in  hot 
water  and  in  mineral  acidsj  sparingly  in  ubiolute  alcohol. 

A  compound  of  thii}  ether  with  hyilrUidic  acid  is  ublainod  by  hoaliug 
iodide  of  ethyl  with  a  solution  of  comenaiuip  acid  in  absoLuto  alcohol 
to  150°  in   scaled  tubce.  (How.)   % 


Primary  NucUm  C"H^ 

Oil.    C"H« 
CoUERBB.  (1836.)   Ann.  Chim.  Phys,  69,  184;  aXsa  J.  pr.  Chem.  18,  165. 

Polyearburt  kydrique  (Couerbe). 


Td  the  distillation  of  resin-oil  (x,  411),  there  pUMW 


after  the  oil 
resembling  amylcno  (x,  1,2)  and  before  the  oil  C^'H*  (xi,  370),  the  oil 
C'H*",  wliich  has  a  density  of  0-7524,  boUa  between  65°  and  70";  and  a 
vaponr  density  of  2*637.  (Couerbe.) 


12  C   . 
10  H 

QBjjja 


72 
10 


••••>••*•  >M 


S7-80 
12-20 

100-00 
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Vot  Dmsity. 

C-wpow  „_»»»«.     U     4*99X0 

H-g»i    to 

OU-vrnpovr . 


The  analjib,  whicb  it  not  gives,  KpprMdes   ncber  to   the  faadt  0*^ 
(CoaerbeO 

[The  boObg  point  of  C^H'*,  calcoInCed  hj  Gtrhnrdt'n  method  (vii.  57%  hCi*.] 


Valerol. 
C"H»0'  =  C^H^.O*. 

GERBAnDT  ^  CAnouRS.  (1841.)     y,  Ann,  Chun,  Pkyt,  I.  62. 
Oi:uiiARL»T.  H,  Ann.   C/tim.   Phi/t.  7,  2T-5;  alao    Ann.    J^Aarm.  iS,  Sf; 
abstr.  Compt.  rend.  U,  832;  J.  pr.  CA<wi.  27,  124. 

Sourca.  Valerian  oil  obtained  hy  diatillin^  the  root  of  VaUriamttf^ 
is  a  mixture  of  valerol,  ralerianic  acid  (vrhich,  accord in/r  to  Gofcaplkii 
produced,  tofpetber  with  fiome  resin,  from  the  valerol),  boroeeaA  CtP* 
and  buroeol  C^H^'O'  wb'icb  U  gradually  produced  from  it  bjr  expONVt M 

moiAt  air. 

Preparation,  Valenaa  oil  is  quickly  distilled,  l>eAt  in  a  ctzvaa  if 
carbonic  acid  giis;  the  last  portion,  wliicb  passes  nver  after  the  man 
volatile  bomeene,  bonieul,and  valerianic  acid,  collected  apart;  thi«  portiii 
kept  for  some  time  at  •200",  to  TuUtiUse  tbe  reat  of  the  homeeBc;  kU 
then  cooled  to  tbe  cryatalliaing  |>oint  by  eurrounding  it  witli  ire.  Tb 
product  often  requires  two  or  tbrcc  recti6catioas  before  it  will  eolidify. 

Propfriies.  At  0°  and  a  little  above,  it  forms  colourleaa  pHoK 
These,  when  heated  to  20'',  become  somewhat  dull  and  opaque,  and  mch 
into  a  neutral  oil  which  fiuata  ou  watcr^  and  smells,  not  like  valenu,  Ui 
Bouiewbat  like  hay. 

Gerhard  t. 

12  C  ..«....«.     72    ....     73  48    73M 

10  H «    10    ....    10-20    lo-sa 

2  () ..„ 16     ...     16  32     16-U 

C"H"OS    98     ....  lOOOO     „  10000 

Metmmeric  with  oxide  of  nesitjl  (ix,  24). 

VecompasUlons.  I.  The  oil,  when  exposed  to  tlio  air,  ffivi 
bonic  acid,  anil  is  partly  cunvcried  into  valerianic  acid,  partly  rcetiused'^ 
S.  In  contact  with  an  exce^a  at  bromine ,  it  thickens  into  abroiro  mscL 
—  3.  Willi  warra  nitric  acid,  it  gi%'cs  off  nitrous  vapours,  Md  for^  i 
yellow  resin  which  floats  upon  the  liquid.  —  4.  From  it«  blood  n4 
solution  in  oil  of  vitriol,  water  separates  only  a  portion  of  ibe  oil,  wh^ 
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together  wiltt  snlpliurio  acid,  there  rcmiiina  in  solution  A  conja^ftlod 
Bulplniric  a^'itl  which  for.ns  witii  lead-oxide  a  ;rmmiiy  silt,  iho  sulpfiO" 
vallate  of  Uad  which  h  soluhie  in  water,  Valero!  ia  not  perooptibly 
altered  by  boiling  potash-ley;  but  every  drop  of  the  oil  poured  upon 
melting  hydrate  of  potosli,  givee  off  hydrogen,  and  solidifies  into  a  mixture 
of  valerate  and  curooDate  of  potash  : 

C"H«05  +  6110  -  C'OHWO*  +  2C0«  +  6H. 

Combinaiiont.  Valerol  dissolves  sparinj^ly  in  wat^r. 
It  absorbs  ammoniacal  gas  abnndantlyj  but  does  not  appear  to  form  % 
cryatalline  compound  with  it. 

It  dissolves  readily  in  alcoholy  etJier,  and  volaiiU  oiU, 


Guiacic  Acid. 

HtcniNi.  /.  Chim.  med.  12,  ^55. 

TuiERnv.  J.J'harm.  27,  381;  also  £r.  Arch.  28,  55. 

Prfparation,  1.  Rasped  guiac-wood  is  exhausted  with  alcohol;  th« 
greater  part  of  tlie  alcohol  di«tilliM|  otf  from  the  tincture;  the  brownish 
white  liquid  which  remains  wiilj  the  resin  made  up  into  a  paste  with 
magnesia;  the  mixture  dit>tjllod  to  dryness,  whereupon  an  aromatic  water 
passes  over;  the  residue  sui$|>ended  in  water  and  mixed  with  sulphnrio 
acid;  tho  white  suhstance  thereby  eeparatcil,  dissolved  in  alcohol,  and  tho 
acid  obtained  in  necdlo;e  by  evaporating  the  liquid,  (Righini.)  — 2.  Com- 
mercial guiuc  resin  U  dissolvctl  in  the  rot^iiisite  quantity  of  warm  alcohol; 
J  of  the  filtrate  diBtiHod  off;  the  acid  yellowish  liquid  filtered  when  cool 
to  remove  the  deposited  resin;  thou  iieutraliscd  with  baryta  [to  what 
purpose?],  and  evaporateil  to  uiic-bsif;  the  barytn  precipitated  by  sulphuric 
acid,  any  excess  of  which  must  be  carefully  removed  ny  means  of  baryta- 
water;  thefiltrateevaporateil  to  a  syrup  over  the  water-bath,  and  the  ro.sidito 
frequently  shaken  up  with  ether  to  extract  the  guiacic  acid.  On  subse- 
quently evaporating  the  ether,  the  acid  is  depo*tited  in  nodular  masses 
containing  resin,  which  maybe  purifie<l  hy  BubliuiHtion  in  small  quanti- 
tic:«,  and  at  a  very  gentle  heat  \in  Mohr's  apparatus  for  benzoic  acid). 
(Thierry.)     [Is  it  not  thereby  converted  into  guiaceue  t] 

White  shining  needles,  which  dissolve  in  water  more  readily  than 
Itenxuic  or  succinic  acid,  aud  are  likewi&o  soluble  in  alcohol  aud  ether. 
(Thierry.) 

According  to  Peville*s  analysis  {Compt,  rend.  19,  137),  tlio  guiacic 
acid  obtained  by  Thierry  is  C"H"0*,  and  is  resolved  by  snblimatioa  into 
guiocene  (x,  411).  and  carbonic  acid  C^H^O'zr:  C'^H»0»+  2C0". 

According  to  Franr  Jnhn  f.V.  Br.  Arch.  23,  279;  33,  256).  the  acid 
which  exists  in  very  small  quantity  in  guiac-wood  and  in  somewhat 
largei'  quantity  in  the  resin,  is  not  a  jicculiar  acid,  but  merely  benzoic 
acid.     Uut  the  oxpcrimcnta  on  ita  reactions  made  with  tho  impore  acid 


i 


d«fCk  of 


milwodbiihvii 


«      •      -    .  ...       -  -  **••  perf««lr_ 

ca  pul^'^necl  extnet  <a2»tii  Ilk.)  i|in»a  oat  nmfmt^j  t»# 
of  lalf  an  tath  in  s  csti  iron  pui  9  or  4  htrhcn  4mm  a«l  U 
wwfe  (m  in  Mohr's  pn>c«9i  for  the  preparation  of  betiaoir  m&i\,  • 
■bed  of  61ten0g  paper  pieroeii  with  pia-hnlet  tie«{  over  it,  Uia  ^^ 
bein^  asmoiiDtea  with  a  conical  psper  ap  from  18  to  1A  ittcbei  b«ii 
and  the  pao  beat«<l  for  12  bonn  in  a  saod-batb  or  beit«r  to  •  melal-^lk 
a4  exactly  aa  possible  to  205^  nnd  at  last  a  little  higher.  Tb«  hibdM 
paper  retAiBs  the  greater  part  of  the  empTreuniatic  oil,  no  tfant  lOtpbi 
ijf  tbe  extract  yield  S9  pu.  of  colonrloM  ami  44  pta.  of  alirhtir 
lutitnie  atH  neeillos;  if  tlic  hcuting  is  leas  carefully  oondoct«d  not 
half  thin  product  is  obtaiiiMl.     Tho  colonre*!  ory^taU  nmv  be  i 

(Sleniiuuse);     (compaie    GiUu-bfrfl.  ./.  ;rr.    CArm.    OO.    479]' 3.    TW 

of  gflll-nat«  ia  cnrefully  bratcd  in  a  j^'lttsa   lot^.rt    till   the  acJ  ■ 
and  empyreuiuaUo  oil  begias  to  pose  over.  <L>tiveux.) 
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7*rt)pertif9,  While,  oacreous,  Ihin^  oft«n  Jcndritio  laniinre  iiml  iittedles. 
Borzclius,  Polouse.)  Molts  without  \otts  of  water  at  115°  (furraing  a 
olourlenn  oil  which  soIiiiiHes  in  a  rudiated  maAs  ou  ooolin;^ :  Gin.),  and 
voils  at  210'',  ^'viiR  off  colourless  vnpotirs  wliich  have  a  slightly  pungent 
dour.  (I'elouxe.)  Tables  bitter  (Berielius);  fresh  and  bitter  (Braconnot); 
a  bitter  as  i>alicine  (Steuhouse).  Does  not  redden  lituiiis  (Borzolia?, 
Henhonse);  scarcely  (Pelouze);  slightly  (Braconnot).  —  Thii  roddfning  is 
'todiioed  onif  when  Uie  acid  luu  been  tnbUaied  at  too  bi|;h  m  tetnpenitare  sdU  may 
barefore  be  ooDtuniiMted  wiUi  ■  volatile  ftcid.  (Btanhouse.)  Permanent  in  the  air 
.  rhen  dry. 


Sublimed. 


Berselittfl.       Pelonze. 


12  C 
60 


72 

6 
48 


5714 
477 

se-09 


56-64 

6  00 

38  36 


57-48 

4-83 

37-69 


Mulder.  StenhoUH. 

.     57-lfi  ....     6;-60 

4-7T  ....      4-78 

.     38-05  ....     87-62 


<?*H«0» „  126 


100-00 


lOO'OO 


100-00 


10000 


100-00 


Mnlder*!  Kid  (/.  pr,  CUmt.  48,91)    wm  obtained   by   beating  ttnohi   to  250". 
CuBpMI  &  Stenbrtuu  prefer  tlie  formuU  C"HK>*. 


Pecompositions.  1.  The  acid,  when  gently  Am^,  TolatlHses  for  the 
t  jiart  undecomposed,  leaving  an  inconsiderable  carbonaceoofi  residue. 
iQm.)  By  repeated  subtiinatlonf  it  is  for  the  most  part  documpoacd, 
leaving  a  snIkHtance  re-seniMmg  tannin  [metagfillic  acid  I,  together  wiLli 
charcoal.  (Braconnot.)  It  blackens  strongly  at  250°,  giving  ofl*  water 
and  leaving  metAgallio  acid.  (Peloiue).  —  2.  Wbcu  quickly  heated  in 
contact  with  the  air,  it  bums  with  a  red  flame,  without  heaving  charcoiil. 
{Goi.)  —  3.  When  dissolved  in  water,  or  moistened  with  water,  and 
•xposed  to  the  air  for  a  few  seconds,  it  forms  a  mouldy  substance. 
(Om.  Braconnot.)  The  solution  abandoned  to  spontaaeous  evaporation  no 
longer  leaves  crystals,  but  a  reddish  gum.  (Stenhouse.)  Serres  for  dyeing  the  huir 
(Wiiumcr,  Rryrrt.  83,  82.)~ -1.  PyroguUtc  acid  dissolved  in  aqueoDs  alkali?, 
absorbs  oxygen,  unless  that  gas  in  most  carefully  excluded,  and  furiiia 
■alutions,  which  are  vuriuusly  coloured  according  to  the  nature  and 
^^Hltity  of  the  alkali,  and  ultimately  turn  brown,  a  mouldy  subi^tnnco 
^PR  pttrhaps  also  acetic  acid  being  fx}nned  at  the  same  time.  —  12n  ))ts. 
^1  At.)  of  the  acid  mixed  with  ammonia,  abt^orh  48  pta.  (6  .\t.)  of  oxygen, 
and  form  a  brown  liquid  from  which  hydrocliloric  acid  precipitates 
mouldy  flake:-  without  any  evolution  uf  gas.  (DOberetner,  GUb,  72,  2U3; 
74t  410).  — The  eolation  formed  with  potash-ley  turns  brown  from  above 
downwards,  and  leaves,  when  evaporated  in  vacuo,  a  black  gnni,  witliont 
crvetals,  which  dissolves  readily  in  water,  gives  otT  carbonic  and  aeet:o 
acids  when  treated  with  dilate  sulphuric  acid,  and  if  somewhat  concen- 
trated, deposits  a  few  Mack  flakes,  which  imme^liately  reditusolve  wheti 
washed  with  cold  water.  (Stenbouse.) — The  abodes  of  cotonr  areas 
follows:  With  a  small  quantity  of  ammonia:  yellow;  with  a  largo 
qoaotity  :  red-brown.  With  a  small  quantity  of  pot-^s/t :  rod-brown, 
afterwards  brown  ;  with  a  lar;;e  quantity:  bbickish  violet,  changing  to 
dark  brown.  With  a  small  quantity  of  6ariyfa-water  or  stroyUia-KtiUri 
reddish  yellow;  with  a  large  qunntity  :  violet,  afterwards  brown  with. 
brown  flakes.  With  a  large  quantity  of  Uine-wtiler  :  violet,  ciiangiu:^ 
quickly  to  pnrjde.  and  ultimately  to  brown  with  brown  flakes;  this  efibot 
18  produced,  though  less  quickly,  area  when  the  air  ia  eompletely  excluded. 
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evaporation  with  solid  carbonate  of  ammonia  in  vacco  over  oil  of  vitriol, 
leaves  a  ilry  yellow  or  grey  sftU,  wliicli  assumes  a  brown  or  green  colour 
in  contact  with  the  air.  (Bcrzcliua.)  Tho  acid  supersaturated  with 
amniouia  gives  oS  all  its  amuioula  in  vacua .    (Stenbousc.) 

With  potasfi  or  stjita,  ont  of  contact  with  the  air,  tho  acid  forms  very 
Eolublo  aalts;  tho  potafili-ealt  forms  rhombic  tables.  It  does  not  form  a 
cloud  in  baryta  or  ttrontia  water.     (Polonze.) 

Pi/rogaUaie  of  Alumina.  —  The  solution  of  hyJr.ite  of  alumina  in 
the  aqueous  acid  is  crystailisable ;  tastes  very  rougli;  reddens  titmua 
more  strongly  than  the  acid  aloue;  becomes  turbid  every  time  it  is  heated 
and  clear  again  on  cooling;  and  forms  an  abundant  precipitaio  with 
gelatin.     (Braconnot.) 

The  acid  imparts  a  yellow  colour  to  chlorUle  of  titaniuvi  mixed  with 
acotato  of  ammonia,  and  then  fonns  a  brownish  precipitate  witli  it.  —  It 
colours  uranic  acetate  red-brown,  and  afterwards  throws  down  a  brown 
precipitate.  —  It  does  not  alter  the  following  salts  cither  pure  or  mi.xed 
"wilh  acetate  of  ammonia  :  iiesqnxcMoruh  of  cAnmiium,  sulphate  of  7nan- 
ffanete,  sulphate  of  zinCt  piolo-sulp/iate  of  iron,  sulphate  of  cobalt  or 
sulphate  of  nickd.    (Om.) 

The  acid  forms  a  white  precipitate  with  tartar-emetic,  colours  nitrate 
of  bifmuth  yellow,  and  Hoon  forma  a  thick  brownish  yellow  precipitate; 
with  protocldonde  of  tin,  it  yields  an  abundance  of  white  flakes.  (Gm.) 

PyrogallaU  of  Lead,  —  a.  Sexhaaic,  —  Obtained  by  digesting  h  with 
strong  ammonia.    (Derzelins.) 

h.  Bibasic.  —  The  precipitate  obtained  by  mixing  a  solution  of  pyro* 
gallatc  of  ammonia  iu  warm  water  with  a  boiling  solution  of  nitrate  of 
lea*!,  forms,  after  washing  and  drying  out  of  contact  with  the  air,  a 
greyish  white  crystalline  powder,  which  turns  brown  after  being  exposed 
to  tho  air  for  a  few  day^    (Bcrrelius.) 


SaU  a, 

C«H*0« 12G     .. 

6  PbO 672     .. 

.     15-79 
.     84-21     ... 

BcrxeUus, 
84-OB 

6PbO,C"H«0«  „ 798    .. 

Satlk 

C'2H«0«    126 

2  PbO 224 

.  100-00 

...     36-0 
...     64-0    ... 

Bencliiu. 

....       63-5 

2PbO.C"H''0«     350 

...  100-0 

The  l«ad-salt  obtained  by  Pelouie  uhibited  a  composition  correipoodiDg  with  that 
of  the  salt  &. 

C.  Sesquibasic.  —  Tlic  add  formi  a  precipitale  with  acetate  of  lemd,  and^  on  addi- 
tion of  ammonia,  also  with  the  nitrate.  (Gm.)— The  precipitate  obtained  by 
mixing  the  aqueous  acid  at  the  ordinary  (empemturo  with  excess  of 
acetate  of  lead,  after  being  quickly  waahcd  ont  of  contact  with  tlie  air, 
ibcii  pregse<l  between  paper,  and  dried  iu  vacuo,  is  whitCj  with  a  tiogo 
of  vcllow.    (Stcnhouse.) 

8    D 


3-» 
IS 


jMil»    ■■■ 


V^iUL 


xpvivx  -memonr  moDC^  anv  MMt:  v*ca  ««ihed,  it  dunlmliiAi 
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ia   Aconitttm  Xapilft 
ShooM  this  ctateaeiti' 


^ap  prv^To  o^^rrwu  the  nialeic  acid  ^riii,  151),  which  Braeonnot  A  B«" 
««lt  obuino^i  from  ^ui^ta,  must  be  regarded  aa  aoonttic  arid  T  i 
jMlii^  in  the  peraeot^  c<impo«itioo  uf  the  two  «Qi«is  may  eaui  t-* 
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one  to  be  tnistalcen  for  the  other;  but  they  are  diatinguiehod  especially 
by  their  behavionr  uuder  the  influence  of  beat.  Aconitto  acid  is  found 
also  in  the  herb  of  Delphinium  coruolida  collected  after  flowering. 
(Wicke,  Ann.  Fharm.  80,  98.) 

Formation.  1 .  By  heating  citric  acid  for  a  short  time.  (Dahletrom^ 
J.  pr.  Chent.  14,  3j5;  Crasso,  Baap.)  —  2.  By  the  action  of  water  ou 
chloride  of  aconityl  (p.  404).     (Pebal.) 

Preparation,  1.  From  Aconitum  KapfUtit.  —  The  dirty  white 
granular  aconitato  of  IJmo  which  is  deposited  from  the  extract  of  the 
herb,  is  washed  with  water  and  alcohol,  and  dissolved  in  water  containing 
a  little  nitric  acid;  the  filtrate  precipitated  with  acetate  of  lead;  the 
precipitate  well  washed,  suspended  in  water  and  decomposed  by  sulpbu- 
rettea  hydrogen;  the  transparent,  colourless  filtrate  evaporated  over  the 
water-bath;  the  residual  white  crystalline  mass  dissolved  in  ether;  the 
reaalting  solution  of  the  acid  filtered  from  admixed  sconitate  and  a  small 
quantity  of  phoflphate  of  lima  (the  residue  on  the  filter  treated  with 
acetate  of  lead  in  a  Himilar  manner  yields  an  additional  quantity  of  the 
pore  acid);  the  ethereal  eolution  left  to  evaporate;  the  remaining  acid 
dissolved  in  water;  and  the  solution  evaporated  in  vacuo.  The  acid  is 
then  obtained  in  crystalline  crusts,  which,  before  drying  should  be  washed 
with  a  small  quantity  of  water  to  remove  the  adhering  yellowish  mother- 
liquor.  (Buchiier.)  A  similar  process  is  adopted  by  WicKC,  for  extracting 
the  acid  from Dtlphinium  consolida;  but  the  colouring  matter  in  this  oa«0 
is  very  difficnlt  to  scimraie. 

2.  From  Equisftiim  JiuviatiU. —  The  expressed  juice  is  decanted  from 
the  green  sediment,  and  precipitated  with  acetate  of  lead;  the  cupioua 
greyprecipitate  washed  with  dilute  sulphuric  acid  and  mixed  with  gelatin 
to  precipitate  the  tannin ;  the  filtrate  saturated  with  carbonate  of  lime ;  the 
aolutioD  eva[K>rated  to  a  syrup,  which  when  left  at  rest,  deposits  matate 
of  lime;  the  liquid  separated  therefrom  decomposed  with  acetate  of  lead; 
the  pole  grey  precipitate  decomposed  by  sulphuric  acid;  and  the  filtrate 
carefully  evaporated,  and  then  set  aside.  In  this  manner  brownish  crusts 
arc  obtained,  which  may  bo  puriHod  by  repeated  crystallisation,  treatment 
with  animal  charcoal,  and  soSiition  in  ether.     (Baup.) 

3.  From  Citric  acid.  —  The  acid  is  melted  till  an  empyreumatio 
odonr  becomes  perceptible  and  a  mass  remains  which  is  vitreous  after 
cooling.  (Liobig^  Ann.  Ffuirm.  26,  121.)  The  dehydrated  acid  is  melted 
at  155^  or  the  oihydrated  acid  kept  in  a  state  of  fusion  till  it  assumes  a 
brownish  yellow  colour.  (Wackenrwler.) — 85  grammes  of  citric  acid 
are  heated  in  a  retort  as  quickly  as  the  frothing  permits,  tilt  water  and 
afterwards  acctouo  are  evolved,  together  with  carbonic  oxide  eas,  and 
begin  to  nm  down  the  neck  of  the  retort;  the  residue  when  cold  dissolved 
in  a  small  quantity  of  water,  and  the  solution  evaporated  till  it  forms  a 
saline  crust;  the  mass  which  solidifies  on  cooling  exhausted  with  ether; 
the  etiioreal  solution  filtered  from  the  citric  acid,  the  greater  part  of 
which  remains  undecomposed;  the  aconitic  acid  still  containing  a  certain 
portion  of  citric  acid,  which  remains  after  the  evaporation  of  the  ether, 
dissolved  in  5  pts.  of  absuluto  alcohol;  the  solution  saturated  with  dry 
hydrochloric  acid  gas,  which  converts  only  the  aconitic  acid  into  a  com- 
pound ether;  this  t'ther  precipitated  by  water  in  the  form  of  a  heavy  oil, 
and  decomposed  by  alcoholic  potash,  after  sepanition  from  the  watery 
mixture;    the  resulting  aconitato  of    potash    dissolved    iu   water  and 
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1.  Tht 

«#  m  wtiit«  fcnoei,  fint  s 
Iwj^  qtuDtitj  of  delicate 

tbe  Bmcmhittl  jawpitalie  nlHii>cJ  vstli  «#mi<^^^.  ^  |^  ^^ 

■bioiBf  and  crytalltnw,  aad  ifii— lita  in  water  smcA  b««  r^Btti 

sevaiUto  of  Umd),^Mad  afterwd*  dn^  af  fciwrm  «a  InTwaiW 

jaattmatie  odoor  aod  Aafp  taate.    T^  raidae  iv  tfa»  i«lart  »       " 

riuaif  dadiqnateeat  maai,  vboae  bitter  aqaeooa  Bolvtiea 

Mr  erftUU  hj  evapontion.  (Bocbner.)  —  Tbe  acid  (S)  I 

mmiing point,  ^veioff  carbonic  acid  tog^elber  with  a  aoaill  m^' 

water,  then  a  beary,  stroD^ly  acid  oil,  wbicb   svIidiiiM  in  w  entJ^ 

itiiur  an  cooling,  and  consists  of  itaconic  actd    (x,    424)    raindvU' 

miinll  fjii.intiev  of  citraconic  acid  (x,  417):  C^HH)"  =  C^HO*  -r  Sff^- 

and  JoavoM  a  Clack  pitclijr  maw,  which,  >t  Abigfaerte«iiperatBifi,Uf«^ 

into    rmpvrriunatic   oil   and    tumefied   charcoal.      (CnjvoL)  — TV 

(1,  2  or  :i)  nwhn  ni  a  eraduoJI/  iacrcasinghoal,  turuiii^ browv, sal ' 

off  nciil  vtti)oiirfl,  and  ToAVoa  a  tuniofieJ  oharcoal.  (Baah.i^f. 

nchi  ti'-rtt(f(I  with  vnicT  in  n  sealed  tul>o  to  ISO**,  u  rMmred  fcaio  tec* 

aoiil  and  rurlwiiio  ncid.  (Pebal.)  —  With  pentaobloride  of  pbonl^*' 

»b(Mphortt«  nud  li^-drochloric  acid: 

C»H«0»  ♦  SPa*  -  C"H*0K1*  +  SPCHO--  +  aHd 

sanio  chloriilo  appear*   Co  be  obtained   by    tbe  aciJa  ^  f i*- 
do  fit  pbMplioriu  ou  oitrtc  aoid  wbeu  the  heat  ta  ooataw^  ^ 


eotnc  time. 
(Pcbal.)    f. 


When  treated  with  wator,  it  peproduces  aconitio  acid. 


CotnhinaiioM.  (i)  dissolves  very  readily  in  water,  either  coUl  or 
hot  (Bachner);  (2)  dissolves  in  3  pts.  of  water  at  15"*,  and  in  a  smaller 
quantity  of  hot  water  (Baup);  (3)  is  easily  soluble.  (Crasso.)  The  acid 
from  delphinium  is  also  very  soluble  in  water.  (Wickc.)  The  solution  is 
very  much  inclined  to  effloresce  during  evaporation. 

Aconitate  of  Amnioftia.  —  a.  THbastc.  — When  prepared  with  tho 
acid  (2),  it  is  not  crystal lisablo,  (Baup.)  —  Tho  acid  (1)  supersaturated 
with  aniDioDia  and  evaporated  in  vacuo  leaves  [with  loss  of  ammonia?] 
a  clear^  riscid  mass  which  however  reddens  litmus.  (Buchnor.) 

6.  Bihasic,  —  Needles  nnited  in  warty  masses,  having  a  pleasant 
saline  and  slightly  acid  taste.  (Buclmer.)  —  The  mixture  of  1  pt.  of  tho 
acid  (2)  neutralised  with  ammonia,  with  J  pt.  of  the  free  acid,  yiehls,  by 
very  gentle  evaporation,  cnisUs  consisting  of  microscopic  needles,  which 
may  bo  dried,  first  on  bibuloiia  jmpor  under  a  bell-jar  containing  moist 
air,  and  then  in  the  open  air.  The  palt  dissolves  in  water  more  readily 
than  the  salt  c,  but  is  resolved,  immediately  after  solution,  into  tho  salt 
c  which  precipitates  in  the  prilveriilent  form,  and  tho  salts  a  and  6,  whicli 
remain  in  solution.     It  contains  I2'53  percent,  of  ammonia.  (Banp.) 

c.  Monobatic,  —  1  part  of  the  acid  is  neutralised  with  ammonia,  and 
2  pts.  more  of  acid  added.  Nodules,  and  by  slow  cn^stallisation,  trans- 
parent lamimc.  Dissolves  in  6^  pts.  of  water  at  15  ,  and  in  a  smaller 
quantity  of  hot  water.  Contains  8*84  p.  c.  ammonia.  (Banp.)  Thert'foro 
C"H*(NH*)0» 

AeonitaUof  PiMsh. — a.  Ti'ibaslc.  —  Gummy,  having  a  not  nnplea- 
aant  saline  taste,  neutral,  becoming  moist.  (Buchner.) 

h,  BiiHisic.  —  The  solution  of  the  salt  a  mixed  with  only  so  much 
acid  as  to  Icavo  a  portion  of  that  salt  unaltered,  is  left  to  crvfltalllsc,  tho 
motber-liqnor  containing  the  salt  o  being  continually  mixed  with  addi- 
tional quantities  of  acid.  When  1  pt.  of  tho  acid  is  neufraliped  witb 
potash,  anothor  1  pt.  of  acid  added,  and  the  liquid  evaporated  to  tho 
crystal lisiui(  point,  crystals  are  at  first  formed  containing  more  acid  than 
the  salt  I,  and  afterwards  the  salt  b  is  deposited  from  the  mother-liquor. 
—  Transparent,  four-sided  tables,  permanent  in  tho  air,  or  very  flat 
prisms  containing  29*16  per  cent,  of  potash.  As  Bfiup  has  not  iletcriniDcd 
tlic  amonnt  cf  water,  his  itnlcment  that  the  salt  ia  KO,  2C*II0^2HO,  cannot 
be  received  without  further  conliruistion.  The  Mine  remark  ajijilies  trj  the  other 
ftConitAtc*.  nil  of  which  he  cupiJoses  to  contain  MO.  2C*HO'  +  2H  O,  that  is  to  say  3  At. 
bue  to  2  At.  acid  ^C'-WO^),  and  not  2:1. —  The  salt  dissolves  in  water  more 
readily  than  r,  but  is  then  immediately  re5olve<l  into  the  salt  c,  which,  if 
from  3  to  4  pts.  of  water  are  pmsent,  i^  precipitated  as  a  crystallino 
powder,  and  the  salts  a  and  b  which  remain  in  sulntiuii.  (Banp.) 

c.  Afonofxuic.  —  1  pt.  of  the  acid  neutralised  with  potnsh  and  mixed 
with  2  pts.  more  of  acid,  vields  small  transparent  lamina?  united  in  con- 
centric groups,  which  after  a  whilo  become  opaque,  without  loss  of 
■weight,  and  may  likewise  bo  heated  without  loss  to  100°,  aud  even  till 
thoy  begin  to  turn  yellow.  They  contain  22*40  per  cent,  of  potash,  and 
arc  therefore  K0.3C*HO\2HO  [=  C»H»KO'\|.  They  dissolve  in  11  pts. 
L  of  water  at  15",  in  a  smaller  quantity  of  hut  wntcr;  the  solution  turns 
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.       A  6onitaU  of  Sixia. '—  a. 
crvstiilliecfi  with  diffically,    gent^rmlljr 
CTUHt,  which  dissolves  very  roAcliljr  is 
ItyjET^scopie,  intiolable  in  aJoobol. 

6.  Bibasic.  —  When    I  pi.  of  the 

with  1  pt  of  the  free  acid,   and  the  lH|«»i 
salt  ia  obtained  in  inieaoeoQs  Urwi^y^  « 
Uiliue  powder  by  evaponUJon.      Tlie 
tlten  cootaiu  S0*54  per  cent,  of  soda.  (Bam.) 


Aconitat4  of  Baryta.  —  TW&cmc. TW 

ud  soooiUte  of  ammonia  forma  with 


5r»^ 


tato  which  does  not  become  cryBtMilloB^  mtid  w^ 
Tbu  salt  dried  in  tho  cold  oror  oil  of  ritriol,  fir^  «f  19^5  M«*-^ 
VTRter  ut  140";  whou  dried  at  1 10*^,  it  oofitaw  M^19  y  «  —^  «» 
(which  tamperatore  it  bears  without  tnniiiif  farava)  k  oBtaMfH^H 
laiTla  [ih«raforo  C"H»Ba«0»«J.  It  diailoifaa  »  mi 
(B«AnM.)  ^ 

JI<««i(4t/<  o/  XiW. —  Trilxmc,  —  Ocxsn  m  ^MMfa 
I  im%  ■■!■■  doe*  not  become  turbid  when  Bused  vitk  tim  m 
TW  H^aoms  aoivl  Kuturatod  with  carbonate  of  liiDa  m 
«f  mkk  Hivod  with   chloride  of  calciom,   riet'ts  on 

MlaoriM  prisms,  which  when  once  formed,  rr  ImmIhWi"-^ 
.)  TU  solution  of  lime  in  the  acid  left  at  rert  aa<  £MdtWi> 
•vap««al«»  l«  a  eyrup,  which,  when  expoaed  to  the  air.  far^  C^^B* 
prMubenacM  id  tho  middle  of  the  ba«in,  and  6aaUw  dm*  «p  U  a  1^ 
pim.  U,  oa  the  other  hand,  lumps  of  the  ciystalLaed  shte  tmi^ 
into  tbe  avaporatiDK  liquid,  it  yields  delica^  crystalit  folaUa  a  )*  ^ 
of  water  »t  15^  Tbcca  crystals  give  ofl*  the  graater  pari  cf  tiar  «^ri 
]  00^  and  the  whole  at  %  •omowliat  hij^hcr  temperatara,  taraiaf  bnn  ^^ 
same  time;  thoy  then  contain  2&*47  p.  c.  lime,  (fiaap^)  r=0"HWf; 
The  salt  obtalne<l  from  extract  uf  aconite,  when  purified  \n  vmAii$«* 
cold  water,  and  cryetalliwlion  from  boitioj^  wator,  forma  r£o«bfeoi^ 
exhibits,  when  diamolvediu  boiling  water,  a  slight  alkaJioeraact^tf^ 
being  heateii,  first  givu  off  water,  then  turnif  brown,  Harl^ffO^  tWi"^ 
up,  einittiug  Ta|K)ura  which  smell  like  burnt  tartar,  and  itiMrfiw  1^*1' 
in  dilute  nitric  acid.     {Uoiusch,  Ann.  Pharm.  58,  3$C.) 

Aconiute  of  mmIb  don  not  precipitate  Mlphato  of  tHs^HtHa 

Aocmit^U  of  Man<fan4$e,  —  TrUnuic.  —  The  acid  boiled  ooacn 
with  earbooRto  of  manganese,  yields,  after  filtratian,  evapontm 
reorystallisation,  small,  rose-oolourod,  tr&n8|tarcQt,  octohodno^  vM* 
ponaancnt  in  tho  air,  contain  2t)-54  p.  c.  protoxide  of  mangaoass^  fl*l' 
Dioro  than  29  per  cent,  of  water  when  boated^  and  £^** 
in  culd  water,  more  readily  in  Itikewanu  water,  and,  wick  msi 
(mnoTable  by  addition  of  acid),  in  boiling  water.  ([ 

Otytt^U,  fiaap. 

C«I!K)» . J  47     ....  40B0 

8  MnO    „ 108    «..  a»-7ft     %%u 

\t  HO    „ „....  108    .  2»'4S     »»-oe 


r"H*MaH>"  ♦  lIAq  ...  SeS       .  100*08 
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AomiiaU  of  Lead.  —  TrUxutic.  —  Tbe  acid  and  its  eml^-salt  form, 
with  acetate  of  lead,  a  white,  finely  fiocculent,  non-cryBtAlliolng  precipi- 
tatc,  which,  after  drying  over  oil  of  vitriol  at  tbe  ordinary  temperature, 
gives  off  5-15  p.  o.  fs  At.  1  water  at  140°,  and  then  oontama  68-S5  p.  c. 
oxide  of  lead  [C"H^Pb'0'*  ;  it  may  be  heated  to  150°  without  decoin|>o- 
fiition,  and  when  boileil  with  water,  contracts  to  a  certain  extent,  and 
dissolves  but  very  sparingly;  the  solution  does  not  yield  crystals  on 
cooling.  (Bachner.)  The  acid  does  not  procipitate  nitrate  of  lead  till 
partially  neutralised.  (Baup.) 

Tb«  add  imparU  a  reddtab  coloar  to  ferric  taltg,  and  alkaline  aoonitatca  added  to 
■olotions  of  tbeso  salts,  tbrow  down  roddish  gclatinoos  flakei.     (Bachner,  Baup.) 


Cttpric  AcMikaU,  — The  beautiful  green  solution  of  onpric  carbonato 
in  thoaqueona  acid  yields  a  bliie-green  crystalline  mass  when  evaporated. 
The  solution,  when  boiled,  deposits  part  of  the  copper  in  the  fomi  uf 
brovn-red  cuprous  oxide,  whilst  the  other  portion  remains  dissolved  in 
the  acid  altered  by  oxidatiou.  (Bucbner.) 

Mf)turout  AconitaU.  —  Tbe  arid  (Baup),  and  its  soda-ealt  (Buchner), 
fonn  a  white  precipitate  with  raercurous  nitrate. 

Mercuric  AconUaie. —  The  solution  of  mercuric  aconitate  in  the  warm 
acid  yields  on  evaporation  a  white  sparingly  soluble  powder;  when  boiled 
for  some  time,  it  decomposes  and  turns  grey.  (Buohner,^ 

Aeonitatf  of  Silver. —  Acouitate  of  ammonia  precipitates  nitrate  of 
silver  (Buchner);  but  the  free  acid  does  not;  at  all  events,  partial  neu- 
tralisation of  the  acid  is  necessary  to  insure  precipitation.  (Haup.)  Tho 
white  pulverulent  preci]»itate  (soft,  accordinj^  to  Liebig),  blackens  on 
exposure  to  light.  In  the  dry  state,  it  may  be  heated  without  alteration 
to  150",  but  then  explodes  with  violence,  giving  off  brown  vapours,  and 
leaving  silver  containing  charcoal;  but  when  moist,  it  decomposes  even 
at  100",  tbe  silver  being  reduced  in  tbe  form  of  a  black  powder. 
(Bnchner.)  When  heated,  it  burns  with  a  kind  of  detonation,  and 
throws  out  cauliflower-like  excrescences.  (Liebig,  Crasso.)  When  boiled 
with  water,  it  is  converted,  without  formation  of  gas,  into  a  sparingly 
soluble  componnd  of  eilvcr-oxide  with  a  peculiar  crystallisable  acid.  The 
unaltered  precipitate  likewise  dissolves  sparingly  in  water;  it  dissolves 
reatlily  in  alcohol  and  ether,  and  effloresces  therefrom  in  dendritic  forms 
when  evaporated.  (Bucbner.) 


\2  C  ... 

3  H 

72 

3 

.„     14S4  .... 
.„       O-til  .... 
...     70-30  .... 
...     14-55  .... 

Liebig. 
...     U-60 
...      100 
....    6707 
...     17-33 

Bucbner. 
....     14-85     .. 
..«       0-08     .. 
....     69-51     .. 
.  .     U-9ti     . 

Crauo. 
.     14-71 
.       0-69 
.     69-21     . 
.     15-39 

WicVe. 

S  A«0 

9  0    

348 

72 

...    69-57 

C»H>A«»Oa 

....  495  . 

...  100-00  .... 

...  100-00 

....   100-00     .. 

.  10000 

The  acid  dissolves  readily  in  alcohol  and  ether  (Cmsso);  in  2  pt«.  of 
88  per  cent,  alcohol  of  12".  (Baup.) 
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ACONITO-BIAKIL. 

IMeJ  owr  oil  qf  vitriol  FebaL 

24  C 14-1     ....     62-34     62*18     ....     62'32 

N «     U     ....       606     ....       6-02 

9H .« 9     ....       3-90     4  16     .„,       405 

8  O 64     ....     27-70    ....     27*61 
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C»*NH»0" 231     ....  lOO'OO 

=  V^W  +  COH'O"  -  4H0. 


100*00 


The  acid  yieldi  by  combustion  30'42  toI.   C0=  to   I*2G  Tol.  N,  or  24'1  toI.  CCP 

to  1  TOl.  N. 

The  acid  dissolves  sparingly  in  ti*aier,  easily  in  alcohol,  and  very  easily 
ID  dilate  aquooua  ammonia,  formin^^  a  purple  solutioQ. 

Silver-salt,  C"NH»AgO«.  —  Nitrate  of  silver  added  to  the  amrao- 
niacal  solution  of  the  acid,  throws  down  rose-coloured  Hakes,  wliicli^  when 
washed  with  water,  pressed  between  paper,  and  dried  over  oil  of  vitriolj 
contain  31*83  p.c.  silver. 

Wben  the  liqoid  formed  by  the  action  of  pcntacliloride  of  phoiphoms  on  citranilio 
acid,  and  containinf;  tlic  chlorine  compoanJ  C-'NU'C^CI,  is  mixed,  drop  by  drop,  vitli 
aniline,  and  the  product  exb<iU&Led  tfitli  alcohol,  a  yellow  itowder  is  ohlaiocil,  which, 
when  rccrfstalU»cd  from  hot  alcohol,  yields  crystab  of  aconitobianll : 

C«NH«0»C1  +  C"NH?  -  CMN'HUO*  +  HCl. 


IT.  Aconito-bianil. 
C*'N»H»0«  =  C"{C"H^O'}N»H»,0».  ? 


Ii,  Pebal.    Ann.  Pharm.  98,  79. 
Phenyl  •aeonitimide, 

Fo}tnation  and  Prrparation* 
aniline : 


1.  By  the  action  of  aconitic  acid  upon 


CUH<0"  +  2C'=WH'  =  C»N3H'*0«  +  6H0. 

1  At  aconitic  acid  is  heated  with  3  At.  aniline  to  130'^  or  140°;  and  the 
resulting  soft  mass  is  boiled  with  dilute  hydrocblorio  acid  to  remove 
excess  of  aniline;  then  left  to  cool;  pulverised;  digestetl  for  some  time 
with  cold  dihito  hydrochloric  acid  ;  washed  on  a  filter  with  water  ; 
preeaed,  and  finally  treated  with  cold  alcohol.  A  brown-red  solution  is 
then  formed  which  leaves  a  brown  amorphous  mass  (aconitalinide?)  when 
evaporated,  and  a  yellow  residue  is  left,  which  dissolves  in  a  largo  quan- 
tity of  boiling  alcohol,  and  on  cooling  yields  straw-yellow  needles  of 
aconito-bianil.  —  2.  By  the  action  of  oxychlorido  of  citryl  on  aniline  : 

C»Il»Oi-CP  +  2C"NH?  =  C«N^H'*0»  +  OHO  +  ZHCh 

Aniline  abided  in  drops  to  oxychloriJe  of  citryl,  nets  with  great  violence, 
ftirmin;;  black  jiroducta  of  decomposition.  But  when  the  oxychlorido  is 
i^rinkled  in  fiuj  lowdcrand  bysuiall  jiortioiisintd aniline,  the  mass  being 
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slirred  all  the  while,  and  the  ootion  of  the  oxychlorido  he'ing  contin 
as  long  aa  any  action  takes  placo,  a  vUcid  masa  is  at  length  obtained 
which  maj  bo  heated  in  the  oil-bath  without  further  dccompoeitiuD. 
On  treating  the  cooled  mtiSB  with  dilute  hydrooblorio  acid  and  boiling  it 
with  water  to  remove  excess  of  aniline  and  hydrorblorato  of  aniline,  % 
residue  is  obtained  which  nielta  below  100'',  and  yields  on  cooling  a 
brown  amorphous  moss,  consisting  of  acouitauilidc  (?)  and  acouito-bianil, 
which  may  be  separated  by  alcohtd  as  before. 

Properties.  Blender  noedloa  of  a  pale  atraw-yellow^  colour^  iiuoluMe  in 
water,  slightly  soluble  in  alcohol 


Dried  owr  oil  q/"  vitriot. 
36  C 216     ....     70-59 

2N 28    ..„      9-15 

14  H 14    ....      4*»7 

6  0 48     ....     U-69 


Pcbal. 
70-50     ...     70^5 
....      9-89 
4-77    ....      4-77 


C««JPH»«0*  ....  306 


10000 


Boiling  aqueous  ammouia  acts  but  slowly  on  this  compoond;  bat  whea 
the  two  bodies  are  heated  together  in  a  scaled  tube,  a  yellowiith  i^olutifla 
is  obtained,  from  which  hydrochloric  acid  throws  down  a  reddish  whits 
flocculont  precipitate,  which  ditutotves  sparingly  in  water,  rea^lily  in 
ammonia  and  in  alcohol,  and  probably  consists  of  aconUa-i/innilic  oHd, 
(C»N'H'*(y  +  2H0-C'*N=H'^O«.J  Nitrate  of  silver  added  to  the  ammooiacal 
solution  of  this  substance,  forms  a  precipitate  whioh  blackens  reiy 
quickly. 

Aconitanifide.  C*''N^H"0*t  The  brown  amorphous  aubstaDoe extrmetad 
by  cold  alcohol  from  the  product  of  the  action  of  aconitio  acid  or 
oiychloride  of  citryl  on  anUinc  (p.  409),  dissolves  partially  in  ammonia, 
and  the  residue  yields  [hy  combustion  with  oxide  of  coppor],  a  mixta]) 
of  456  vol.  carbonic  acid  to  3  vol.  nitrogeo;  hence  it  is  probably  aconi- 
tanilide,  the  formation  of  which  may  be  represented  by  the  equations: 


and 


C»H*0'S  +  3C«NH^  =  C*^'»H«0«  +  6UOs 
CWH*Oi=C12  +  3C*T».U7  -  C«N»H=iO«  +  6UO  +  2Ha.  T 


I 

m  STsnBousE.      PML  Mag.  J.  24,  132;  alao  Ann.  Pkarm,  49,  25;  ah» 

^K  J,  pr.  Chan.  32,  2G2. 

I  " 

I  ini 


Oxygen-nucUus  C"H*0*. 

Paracomeuic  Acid. 
C>'H*0"  =  C"H»0\0*.  I 


Pjfrocomeiiic  acid.  —  First  observed  by  Orunor  &  Rubi^M^ 
OS  reproduced  ronicnic  acid  by  Gregory,  and  somewhat  mof«  MMtJ/ 
investigated  by  Stcnhuuse. 


CAPROENE, 
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WhoD  meoonic  or  coraenic  acid  ia  6ubject€d  to  dry  distillation,  para- 
comenic  acid  Aublimee  after  the  pyromecontc  acid^  in  very  smalt  quantity 
and  in  feathery  crystals;  it  is  best  obtaiDed  in  MobVs  benzuic  acid 
apparatus  at  a  beat  not  quite  enfKcient  to  obar  the  paper.  At  this 
temperature^  the  greater  portion  of  the  p3rroineconic  acid  is  destroyed  or 
Tolatiliscil,  while  in  the  cup  and  on  the  paper  cover,  there  are  deposited, 
tojEctber  with  a  small  quantity  of  pyruineconic  acid,  dark  yoUow  crystals 
of  jiaracoincnic  acid,  which,  by  solution  lu  hot  water,  boiling  with  auimal 
charcoal,  filtration  and  cooling,  are  converted  into  hard  crystalline  grains 
of  a  very  pale  yellow  colour,  having  a  very  strong  acid  taate  and  reaction, 
and  a£saniing  a  pale  red  colour  when  slowly  dried.     (Slcnhoose.) 


CrytiaU  at  100". 
12  C  ™ «    72    ... 

10  O  80     ... 

C'H^O"'    156     ... 


Stenhouse. 

4815    <6'63 

2-57     M      2'71 

61-28     50-66 

100-00     100-00 


iMxneric  with  comenic  acid. 


Frimary^ucUtu  C"H*", 

Caproene.  C»H». 

E.  Fremt.     (1837)     -y.  Ann.  Chim.  Phyt.  65,  139. 

Capryiene,  Olttnt  (Fremy) ;  Prone  (Gm.). 

F&rmaiion.     In  the  dry  distillation  of  most  fiitty  bodies. 

Preparation.  The  oily  mixture  of  caproene  and  pelargoneno,  C"H'^ 
obtained  by  the  dry  (listillation  of  hydroleic  or  niotaoleic  acid,  is  freed 
from  the  admixed  leas  volatile  empyreumatic  oil  by  distillation,  then  from 
the  volatile  acids  by  agitation  with  weak  potaeh-ley,  and  from  water  by 
setting  it  aiiide  for  several  days  iu  contact  with  chloride  of  calcium, — and 
finally  separated,  by  repeated  fractional  distillation,  the  &rst  portion  being 
always  oolleoted  apart,  into  the  more  volatilo  caproene  and  the  less 
Tolatile  pelorgoDcno. 

Property.  Thin  colourless  oil,  which  floats  on  water,  boils  at  S^'*, 
has  a  Tapour-denaity  of  2'875,  a  penetrating  nauseating  odour  somewhat 
like  that  of  arsenic,  and  kills  birds  which  breathe  its  vapour  for  a  short 
time. 


19  C 

12  H 


72 
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85-71 
U-29 


Fremj. 

8&*74 

U'72 


CU".. 


8i 


100*00 


100-46 
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Vol.  DrtiMty. 

C'TAponr 12    ^»    4-9920 

H-gai    12     „ 0-8316 

Vapoar  of  Caproene...,       2     .,. * 5'8236 

1     2*9118 

Caprocne  bums  with  a  wbito  flame,  tinged  bero  and  there  witb  green. 
^Witb  chlorine  gas  at  ordiuary  tcmpe  rat  urea  it  forms  u  liquid  cou- 
pound.  —  It  it)  uearly  iusolublo  iti  water,  bat  dissolves  readily  in  alcohol 
and  ether.     (Fremy.) 


H.  CaproyL 


C'=H"  or  C=*H«  =  I  ^"JJu 


A.  WUBTZ. 


\ 
N,  Ann.  Chim,  Phtft,  44,  275;  Ann.  Fharm,  06,  372. 


Occurs  (together  with  propyl,  butyl,  and  amyl)  amon>r  the  prodaeb 
of  the  destructive  dititillatiou  of  Dogbead  coal  (C.  G.  Williams,  I'roc. 
Jioy.  Soc,  S,  338). 

Formation,     By  the  electrolyaia  of  cBnanthylic  acid: 
[C'<H»<0<  =  CWH»a  +  H  +  2CO=]. 

Prrparation.  A  concentrated  solatton  of  100  grms.  ocnanthylic  soil 
120  grms.  valerianic  acid  neutralised  with  pure  carbouato  of  potash,  wai 
Gubjected  at  0"  to  the  action  of  the  current  of  «ix  Bunsen'e  colJ&  Bicarbo- 
nate of  potash  then  separated,  and  an  oily  liquid  having  a  pnngeot  odour 
rose  to  the  surface  of  the  alkaline  solution.  On  subjecting  this  oil,  after 
doliydmtion  with  chloride  uf  calcium,  to  fmctional  distillation,  a  emftll 
portion  (probably  cflproene)  passed  orcr  below  IOC,  a  second  portion 
(conaistiu^  chicflr  of  butyl)  between  100"  and  140^,  the  largest  portioa 
(butyl-caproyl)  betwojn  140"  and  180",  and  lastly  a  portion  betTeCi 
180   and  220":  this  portion  waa  chiefly  caproyl.     (wurtx.) 

Profp(itie$.  Oily  liquid  of  ep.  gr.  07574.  Boils  at  about  202°, 
yielding  a  vapour  whose  density  is  5-983.  ^Worti.)  Sp.  gr.  0*75W; 
Loiliug  point  202  ;  vapour  density  5'&3.     (Williams.) 
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144    .«.    84*70    84-2ft 

2«     ....     15-30     - 15-49 
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C»H=»  =  C^H»,C»»H".  — The  portion  of  tho  pwcoJinff 
diatilliite  wljicii  passed  over  between  1 40''  and  1 80  ,  yielded,  after  repeated 
J-fractional  t])i>tUiation,  a  portion   boilini;   between    150'^  and    155  ,  and 
— anotbcr  between  156'^  and  160°.     Tho  former  exhibited  a  vapour-density 
tjof  4-86G;  tho  latter  of  4*917. 


20  C  

22  H ^. 

..  120    .... 
..     22     .... 

84-50    . 
15-50 

"Wurtx  (M«an). 

84-68 

15-46 

^•Ha   

C-Tapimr  . 
H-gis    

..  142     .... 

VoL 

20 

22 

10000 

100*14 

Density. 
.     8-3200 
.     1*534G 

Vapour  of  C»Ha.       2 

.     0-R446 

.     4-9223 

Methyl-cnproyl.    C"H"  =  C»H»,C"H".  —  Obtiiined  by  the  electrolysia 

of  a  mixture  of  acetate  and  oonanthylate  of  potash,  but  in  small  quantity 
only,  probably  because  oonanthylic  acid  is  much  nioro  en^ily  deoonjpneed 
by  the  current  than  acetic  acid.  Tho  otty  liquid  tlm.s  obtained  was  sub* 
jected  to  fractional  distillation,  and  the  portion  which  pofdcd  over  at  85"* 
collected  apart.  This  was  chiefly  methyl-caproyl :  its  vapour-density 
■was  found  to  be  3--)20. 


14  C 84 

16  H   16 

C"H" ,..  100 

VoL 

O'Vapoar 14 

H-gas IG 

Vapour  of  C"H«.       2 
I 


f .  Caproic  Alcohol. 

PAaBT.     Compt.  rend,  37,  730;  Ann.  P^tarm,  88,  325. 

Uj/draU  pf  Caproyi,  Hydrattd  oxide  qf  Caproyl,  Hydrate  qf  Heryl, 

Occurs,  together  with  propylic  alcohol  (ix,  308),  and  amylic  alcohol 
in  the  fusel-oil  of  brandy  prepared  from  wine-lees,  and  is  obtained  in  an 
approximately  pure  state  by  collecting  apart  tho  portion  which  diatila 


ll  1H^     It  b  ft  roloarleas,  miwDatiev  c^zwi;^  nUa 
cf  ^   £r,  Q'833  at  O'  ud  07M  tf  W. 
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Caproic  Acid. 


CUXTSKTI.      r^SIS).    Amm.  CJkim,  Fhtti,  23,22 
j^  <>rt«^  <f*iz<.  tS4  aod  2<^9. 


A*««ibm^^« 


*l«>5fll«  39,  lU- 


Friiuxo.     J  km.  PAa/m.  53,  40<». 

J.  S.  Braxier  ^  Gbobob  Oossleth.     CKtm,  Soe,  Qu.  J.  3  210*  At 
Pk^rm,  75.  249.  ' 


O^fwvMnHrp^  JlcHt  f^pratfHiCi 


v^wrtw.     In  the  form  of  a  conjugated  coraponod,  in  tlie  bntier  of  tW 

cow  and  goat  (Chevreul);  in  cocoa-nut  fat  (Febling);  in  Limbuig  dMe«. 

nko  *  Laskowsk^,  Ann,  Fharm.   55,  78);  and  was  onee  foudn 

urinary  caiculi.    (Joss,  J.  pr.  Chan,  4,  375.)   Foand  al«o  U«tktf 

tjrio,  oapryUo  and  a  &tty  acid  of  liigher  atomie  ve^^  ik 
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CAPROIC  ACiD»  ^  415 

fusel-oil  obtained    from   tbo  feniientcd    inolassea    of   maDgoM-wurzel. 
(A.  Miiller,  J.  pr,  Chem.  GGj  103) 

Formation.  1.  By  distilling  conaDtbol  or  o&nanthylic  acid  with  strong 
nitric  acid  (Tilley,  Ann.  Pfiorm.  67,  108);  or  oleic  acid  with  strong 
nitric  acid  fRedienbacher,  Ann.  PfMnn.  59,  41);  or  the  more  volatile  oil 
of  the  distillate  obtained  from  rape*oU  with  nitric  acid  (Schneider,  Ann. 
Pfuxrm.  70, 112);  or  poppy-oil  with  chromic  acid  (Arzbiiohor,  ^7(«.  Phafm, 
73,203);  or  casein  with  peroxide  of  manganene  and  sulphuric  aci<L 
(Giickelberger,  ilnn. /Viarm.  64,30.  —  2.  By  boiling  cyanide  of  amyl 
with  potash,     (p.  68;  Frankland  &  Kolbe,  Ann.  Pkann.  69,  30a) 

Preparation.  From  animal  huiter. —  For  the.  preparation  of  the  baryta- 
mlt,  according  to  Lerch  &  Cbevreul,  rid.  x.  80,  81. — To  separate  the  acid,  100  pts. 
of  the  baryta-salt  are  treated  in  a  glass  tube  with  a  mixture  of  2063  pts. 
oil  of  vitriol  and  29'G3  pts.  water;  the  separated  caproio  acid  decanted 
after  24  hours;  and  an  additional  portion  obtained  from  the  remaining 
liquid  by  subsequent  addition  of  the  mixture  of  oil  of  vitriol  and  water: — 
the  total  product  annmuting  to  about  50  parts.  The  rciidne  neutralised  with 
baryU-wBWr,  filtered  and  pviiporated,  still  yields  a  smwH  quantity  of  cnproate  of  baryta. 
The  decanted  acid  which  is  free  frum  sulphuric  acid,  is  digested  for  4K 
hours  with  an  e<|ual  quantity  of  chloride  of  calcium,  and  then  distilled. 
(Chevreul.) 

2.  From  Cocort-nut/fff.  —  The  fat  is  saponified  by  snda-Iey  of  sp.  gr. 
at  least  112;  the  cleur  soapy  solution  distilled  somewhat  rapidly  with 
Hulphurio  acid;  the  distillate  containing  caproio  and  caprylic  acida 
oeutiutiscd  with  baryta-water;  and  the  liquid  evaporated.  The  caprylate 
of  baryta  then  separates  first  and  afterwards  the  caproatoj  and  both  salts 

*may  be  purified  by  recrystal ligation.  (Fehling.) 
3.  Frt/m,  Cyanide  of  Amy/. —  1  pt.  of  cyanide  of  potassium  is  distilled 
with  3  pts.  of  amylosulphate  of  potash;  the  portion  of  the  distillate 
which  has  passed  over  between  130^  and  150",  and  contains  fusel-oil, 
eyanate  of  ethyl  and  cyannrate  of  ethyl,  besides  cyanide  of  amyl,  boiled 
for  half  an  hour  with  aicuholic  potash  in  a  retort  having  its  neck  directed 
upwards,  so  that  the  greater  part  runs  back  again,  and  ammonia  chiefly 
escapes  together  with  water;  and  the  pasty  residue  distilled  with 
water,  with  which  also  ammonia,  alcohol,  fneel-oil  and  aroylamino  pass 
oyer,  while  caproute  of  potash  remains,  and  solidifies  in  the  crystalline 
form  on  cooling.  From  the  solution  uf  this  salt  in  a  small  quantity  of 
water,  sulphuric  acid  separates  the  caproio  acid  in  the  form  of  an  oil 
which  rises  to  the  surface.     In  distilling  this  oil,  the  portion  which  gives 

tover  at  198"*  is  to  be  collected  apart  as  the  purest,  inasmuch  as  a 
certain  portion  of  caproate  of  amyl  is  formed  by  the  action  of  the 
sulphuric  acid  on  the  small  quantity  of  fusel-oit  dissolved  in  the  caproate 
of  potash,  and  this  ether  gradually  raises  the  boiling  point  to  211°. 
(Brazier  &  Gossleth.) 

PropfHiet.  Transparent,  colonrleas,  very  thin  oil,  of  sp, gr.  0922 
ftt  26°  (0*f>3l  at  15%  according  to  Fohling.)  Does  not  solidify  at  —  b"; 
boils  at  a  temperature  above  100%  and  volatilises  undecomposcd  (nt  1!)H% 
according  to  Brazier  A  Gossleth;  at  202",  soon  rising  to  209%  and 
furming  a  vapour  of  sp.  gr.  426,  according  to  Fehling).  Smells  like 
very  weak  acetic  acid,  or  rather  like  sweat  :  ba«  a  pungent  sour  tosto 
witn  a  sweetish  after-taste,  like  nitrons  ether,  stronger  than  that  of  butyrio 
acid;  makes  the  tongue  white.    Reddens  litmus  strongly.     (Chevreul.) 
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Oyriift  ^^aHMMM,  — Tbe  *e>d,  like  batjnric  acid,  fonm  vtt 
■■■mhmaI  faa.  a  cvMaQbi^,  »ad  wiiL  k  luger  qnAntiw  of  ammonb.  i 
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V^  jPiiiwi  —  A  hot  sdJatioQ  of  c^xboQate  of  potash  le  iM- 
tllliii i  Willi  m^Ktms  caproic  aci^  and  le^  to   evaporate.      Tb«  l)««i 


Ka  A7i    .  -    30-61     29-^3 
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'V^^**  ^•'  v^^-^^,  —  Pwpawd  lite  tie  potash-salt      Tbe  solutka  •C- 
iM  iMU>  a  vbii«  WMs  hj  sftotttaaeoBS  erapontion.     (Cbemal.) 


CAPROIC  ACID,  "B^^  417 

dMrreul. 
C»H"0» „.  107-0    ....    77-43 

NaO   .„ 31-2     ....    22-57     21*85 

C"H"N«0«    138-2     ...  10000 

Coprooic  (>/"J?aryfa.*— The  aqticoasaolutionoraporated  in  contact  with 
the  air  below  18^  yieMs  hi'^hiy  lustrous,  opanuc,  Hix-sideJ  laminx'  oftou 
united  in  cockscomb-like  tufts,  having  a  fatty  hiairc  after  dryiug,  and  not 
diminishing  in  y/re'ight  n-Iicn  left  over  oil  of  vitriol  in  vacuo  :  by  evapo- 
rating thu  solution  at  a  tumperuturo  above  30**,  the  salt  is  obtained  in 
needles.  In  the  moist  state,  it  gmelU  Ii[;e  the  acid  when  exposed  to  the 
air;  its  tnsto  is  alkaliuo  and  at  the  same  time  resembles  that  of  the 
acid.  When  moderately  heated,  it  melts  without  decompositiim;  at  a 
higher  temperature,  it  gradually  blackens,  and  gives  off  a  strong  aromatic 
odour.  At  10  j'' it  dissolves  in  12'40  pts.  and  at  20°  in  I2  5plfi.  of 
water.  (Clievreul.)  The  crystals  melt  at  a  gentle  heat,  give  off  a  gas 
containing  hydrocarbons  (chiefly  C'H',  according  to  Hofmauu),  and  a 
fimall  quantity  uf  nearly  colourless  oil,  the  boiling  point  of  which  risea 
from  120"  to  170'';  thi.<i  oil  appears  to  be  a  mixture  of  caprone  (p.  420), 
and  a  euiall  quautity  of  cuprol  G'*H"0'.  The  more  quickly  the  salt  is 
lieateil,  the  greater  is  the  quantity  of  gas  obtained,  and  the  smaller  that 
of  the  oil,  which  then  also  la  more  strongly  coloured;  the  greater  aUo  is 
the  quantity  of  charcoal  which  remains  behind  together  with  the 
carbonate  of  baryta.  Tho  salt  dissolved  in  water  gives  off  when  boiled, 
the  odour  of  caproic  acid,  and  deposits  a  white  masa  probably  cou- 
nstJDg  of  a  basic  salt.    (Brazier  &  Gossletb.) 
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C"H"BaO*  183-6  .... 
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..  100-00  . 
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Tli«ult  conUini42  p.c.  baryta(ChcTreiil),  41-72  (Schaeider),  41-2  (Frankland 
&  Kolbe),  411  (Wrightson). 

Caproafe  of  *S?)*o«/(Vi.  — •  The  laminio,  which  are  transparent  iu  tlie 
recent  state,  soon  become  opaque  when  exposed  to  the  air.  They  bavo 
tho  taxte  of  the  baryta-e^nlt.  The  bvlH  after  efflorescence,  docs  not  lose 
any  thing  further  at  100°.  When  heated  in  a  crucible,  it  melts,  and 
emits  a  poncrful  odour  like  that  of  the  volatile  oil  of  the  LabiatAX, 
Disfolvea  in  11 '05  pts.  of  water  at  10°.     (Chevreul.) 

Dried  at  100^  Chevreol. 

CWH"<>'    107    ....    67-30 

SrO    52     ...     32-70     32-C9 

C»=Jli'SrO*« 159     ...  100-00 


Caproafe  of  Liinf.  —  Crystallises  in  laminoe  bnvingaslrongluatre,  atid 
partly  quadratic.  Melts  when  heated,  and  gives  off  a  strong  odour  like 
that  of  the  LnUatcc,    Dissolves  in  494  pts.  of  water  at  14*.  (Cbcvrcul.) 
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Gaproate  of  EthyL 
C»H»0*  =  C*H»0,G»H"0». 

Lerch.    (18440    Ann.  Pharm,  49,  222. 
Fbhliko.    Ann.  Phatm,  53,  407. 

Preparation.  1.  When  jk  solntion  of  3  pts.  of  eaproio  aeid  in  3  pta. 
alcohol  is  heated  with  1  pt.  of  oil  of  vitriol,  the  ethe^  Tisea  oompletely 
to  the  sorface,  and  may  be  washed  with  water  and  dried  orer  chloride  of 
calciam.  (Fehling.)  —  2.  When  a  mixture  of  caproate  of  baryta  with 
alcohol  and  oil  of  vitriol  is  heated,  caproic  ether  soon  rises  to  the  surface, 
and  may  be  washed  with  water,  dried  with  chloride  of  calcium  and 
distilled.    (Lerch.) 

Properties.  Transparent,  colourless  liquid  (Lerch),  of  sp.  gr.  0882 
(Fehling),  boiling  at  120°  (Lerch),  at  162"  (Fehling);  TapouiHlensity 
4-965  (Fehling).     Smells  and  tastes  like  botyrate  of  ethyl.    (Lerch.) 
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Gaproate  of  AmyL 

C**H«0*  =  C«H"0,C:"H"0*. 

Bbazibr  k  GossLBTH.    (1850.)   Ann.  Pharm,  75,  254. 

Produced  in  the  preparation  of  caproic  acid  (p.  415,  3),  and  forma 
the  principal  part  of  the  residue  obtained  iu  distilling  crude  caproic 
acid;  rises  also  to  the  surface  in  the  form  of  an  oil,  when  the  crude  acid 
is  neutralised  with  carbonate  of  potash.  The  oil  is  dried  ovnr  chloride 
of  calcium  and  repeatedly  rectified  till  the  boiling  point  remains  con- 
stantly at  211°. 
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Dt^y^mflmi%mt.  U  Oiproce  lams  brown  wlien  eipased  to  tlie  w  - 
1.  It  W  4ko«I|x^^  bTftnoBj^  nitric  acid,  ereo  in  the  cold,  wilt  cTifl^M 
•f  r*4  t*WM»p«;  ihe  maainltkg  Wquid  ncutraliAed  with  cattotsit*  c^ 
»otMK  ykkU  «  in.iMcwhaH  uomAtic  oil  which  rieea  to  the  surfart;  'M 
l*\M\d  aU^  coct&ias  «  volaiiiJe  tc\^,  whose  crystalliDe  silver-^Jt  jftpiri* 
«Ii:fVilv  wti^tt  b»t«tl»  kixJ  o]4iUiii^  42-24  p.  c.  £iUer:  heaco  it  u  uofaiUT 

C»(iT\>4i«  is  iti£>olitbIo  in  w&ter^   bnt  «olubU   io    iUeokol  ud  4^- 


ANHYDROUS  CA.PROIC  ACID,  421 

Appendix  to  Caproic  Acid, 

Yaccinic  Acid. 

When  ihc  butter  of  cow*fi  iiiillc  is  saponified,  and  tbo  rc^nltin^  volatile 
acida  are  enturatc-d  wilh  baryta,  tbero  ie>  eoinetimcfi  obtained,  instead  of 
oaproate  and  butyrato  of  baryta,  vaccinate  of  baryU,  a  salt  iu  wbich 
the  caproic  acid  aj>pears  to  be  in  soitie  way  conju^'atcd  with  butyric 
acid  (x,  HO,  81). 

Vaccinate  uf  baryta  crystalli&es  lu  nodules  of  tbc  size  uf  walnuts,  and 
consisting  of  small  prisme,  wliich  dissolve  into  an  oily  liquid  as  readily 
afl  bulyralo  of  baryta,  and  cryetallitrc  tlierefroiu  in  ibe  retort  williuut 
alteration.  Tlioy  bav©  a  strong  oiJcmr  of  butter,  and  offloresco  in  tho  air 
in  chalky  masses,  which  ultimiitety  become  nearly  inodorous,  and  if  then 
acain  dissolved  in  water,  yield  niilhing  but  capn>atc  and  butyrate  of 
baryta.  Tho  same  salts  are  obluineil  from  tbo  aqueouii  solution  of  the 
fro^h  crystals,  after  it  has  been  exposed  fur  some  lime  to  the  air,  or 
continuously  boiled  in  an  opcnves-'ol;  no  baryta  is  however  separated  j 
neither  dyes  the  liquid  give  off  ucid  vapours,  or  oxpeiicnco  any  alteration 
of  neutrality.  Tbo  acid  erulvcd  frcm  the  fresh  crystals  by  distillation 
with  sulphuric  ucid,  yields,  when  iiculruliiied  with  baryta,  cnpruatc  and 
butyrate  of  baryta.  The  aqueons  solution  of  the  fresh  crystals  forms 
■with  nitrate  of  tilver,  a  white  curdy  precipitate  which  is  quickly  reduced, 
with  brisk  evolution  of  the  odour  of  butyric  acid.  It  in  probably  vacci- 
nate of  baryta  =  C"H"BaO*  +  C'H'BaO*  -  1  0.  (l.orcb,  Ann.  Pharm, 
■49,  227.)— It  is  perhaps  C^H'^Da^O*,  therefore  still  1  At.  less,  according 
to  which  vacciuic  acid  should  be  regarded  as  a  bibaslo  acid  =  C'H^^iO*. 
(Laurent,  Compi.  rend,  25,  886.) 


t.  Oj-ygeji-nucletu  C"H"0. 

Anhydrous  Caproic  Acid, 

C"H"0»  =  C"H"0,0=, 

CaiozzA.    Ctmpt,  rend,  3G,  G30;  Ann,  PJuirm*  86,  250. 

Capnic  Anhydride,  Caproic  Caproate  =    (C"H"<y)^,0*» 

Obtained  by  the  action  of  oxycbloride  of  phosphorua  on  oaproate 
of  baryta : 

[3C"H"BaO*  +  PCI'0=  «  3C"H"0=C1  +  PBa»0«; 
■nd  : 

Ci=U>'BkO*  +  C"H»05C1  -  2C«H"0>  +  Bad.] 

Tho  anliydrous  acid   is  separated  from   the  pho^phato  and  chlori<lc  of 
barium  by  solutiuu  iu   ether,  then   digested  with  carbonate  of  sodi^  tft 
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Adipic  Add. 

BEXT.  (1837.)     Ann.  Ckiw^  Pkyt,  66,   166;  JU9.  ScienL   10    114* 
l»o  y.  ;>r.  Ca*«.  27.  314  ;  Gnnpt.  remd.  31,  a52.  ' 

la.  ^iM.  i'Aorm.  35,  105. 
TX.  ^.  Jfui.  CMr.  />Ay*.  16,  84. 


Aumc  ACID.  4S3 

Preparation,  1.  Trom  oUic  acidj  together  vr lih  Upie  acid,  (x,  434.) 
(Laurent.  BroiiiciB.) 

2.  From  iaUow.  Tallov  is  bulled  id  a  capncious  retort  with  coramer- 
.cial  nitric  acid,  whicli  mast  be  freqaentlv  renewed  and  the  dimillate 
poured  back,  till  the  tallow  disappears  and  crystals  separate  on  cooling; 
the  liuuid  Is  then  ovaporated  over  the  water-bath  till  it  solidifies  iu  a 
crystailino  mass  ou  cooling;  this  muss  washed  on  a  funnel,  first  with 
Strong  nitriti  acid,  then  with  dilute  nitric  acid,  afterwards  with  cold 
water;  and  the  acid  crystallised  from  it«  solution  in  boiling  water 
by  cooling  and  evaporation.  The  last  crystals  only  appear  somewbai  different 
fi^m  the  rest.     (Malaguti.) 

Prffpertiet.  Mostly  brownish,  hemispherical,  radiated  nodules  (soR 
granules,  according  to  Bromeis),  which  melt  at  130°  (at  145^  aoeoraing 
to  Rromeis),  solidify  in  tlat  needles  on  cooling,  volatilise  without  decom> 
position  (subtiming  in  the  crys(a.l]inc  form,  according  to  Broraeiij),  and 
Lave  a  weaker  taste  than  pimelto  acid.  (Laurent^  Malaguti.) 
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Metameric  with  oxalic  ether. 

According  to  Brumeis,  it  is  CH^O*,  which  formula  I^nrent  first  a4o|>ted  {Ree, 
tcient,  10.  124).  but  aftcrwanU  rejected  {Compt,  rend.  31,  352). 

Combinotion».  The  acid  dissolves  with  tolerable  facility  in  cold,  very 
readily  in  boiling  waier  (Laurent);  it  dissolves  in  aomewhat  mors  than 
1  pt.  of  water  or  nitric  acid.  (Bromeis.) 

The  ommoniacal  »allt  which  orystullises  in  ueetlles,  doeanot  preoipitnto 
the  salts  of  baryta,  struntia,  lime,  magnesia,  uiangauous  oxide,  oadmio 
oxide,  lead  oxide,  ouprio  oxide,  or  nickel  oxide.  (Laurent.  Bromeia.) 

Baryta-talt.  —  Contains,  in  the  dry  state,  64-3  p.  o.  baryta  (Laurent); 
5151  p.  c  baryta.  (Bromeis.) 

StrontiasaU.  —  Krnni  a  mixture  of  the  ammoniarsalt  with  chloride  of 
fltrontium.  alcohol  thruws  down  microscopic  needles  which,  at  ISO"*  in 
vacuo,  gi%'e  off  92  p.  c.  (nearly  3  At.)  water.  (Lanront.) 

Lime  salt  — Prepared  in  a  similar  manner  in  vacuo.  The  precipitate 
gives  off  8-4  p.  o.  water  at  100^ 

CiystaU.  Lanrvnt* 

C"H»0» 128  ....  63-37 

2  CuO 56  ....  27-78  ««-.     2574 

2  HO  18  ....  8-91  8-40 

CU^CuK)"  +  2Aq 202     ....  100*00 

Lead  tali.  —  Contains  00*5  p.  o.  lead-oxtde.  (Laurent.) 
The  Ammonia-salt  furras  a  pale  brick-rod  precipitate  with   hydro- 
chlorate  of  ferric  oxide.  (Laurent.) 

Silver  tall.' — The  ammonia-salt  forms,  with  not  too  small  a  qaantity 
of  nitrate  of  silver,  a  precipitate  (Bromeis),  which  is  vrhite.  (Laurent) 
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Tere^nysic  Acid, 


Preparation.  A  small  quantity  of  oil  of  tarpcnllno  ia  diatilleil  with 
a  large  quantity  of  nitric  acid  diluted  with  an  equal  quantity  of  water, 
as  long  as  red  fumes  continue  to  escape;  tbo  liquid  decanted  from  the 
resulting  resin  and  evaporated;  the  residue  disflolved  in  cold  water; 
and  the  solution  decanted,  evaporated,  and  left  at  rest,  —  wliereuj>on  it 
deposits,  first  crvstals  of  oxalic  acid,  then  a  greyish  white  sediment  consisting 
of  oxalic,  terebic^  tercphtlialic,  and  tcrebinzic  acide,  and  yicMe  a  mother- 
liquor  containing  tcrccbrysic  acid,  together  with  the  acids  just  men- 
tioned, dissolved  in  a  small  quantity  of  nitric  acid.  This  mothor- 
liquor  is  evaporated  to  the  consistence  of  hnuoy,  during  which  process 
the  rest  of  the  oxalic  acid  is  completely  [11  destroyed  hy  the  remaining 
nitric  acid;  the  syrup  rcdissolved  in  a  small  quantity  of  water;  the  solu- 
tion separated  from  the  sparingly  soluble  tcrobinzic  acid  neutralised  with 
carbonate  of  baryta,  filtered  from  the  tcrebinzato  and  tcrcphthalale  of 
baryta,  and  precipitated  by  sulphuric  acid;  and  the  filtrate,  which,  together 
with  terecUrysic  acid,  contains  also  small  quantitiecj  of  nitric  and  terebic 
acids,  uourod  into  boiling  aqueous  acetate  of  lead.  The  liquid  on  cooling 
then  aeposits  slender  crystals  of  tcreohrysate  of  lead^  which  may  bo 
docouipoaed  by  dilute  sulphuric  acid. 

PropfrtUi.  As  obtained  by  evaporation  of  the  aqueous  solution,  it  Is 
an  orange-yellow,  amorphous,  non-vnlatile  paste,  having  a  strongly  acid 
taste,  with  rough  and  bitter  after-taste. 

It  yields  by  dry  difitillation,  first  carbonic  acid,  and  a  small  quantity 
of  coloured  acid  distillate,  then  combustible  gases,  a  yollowish  oilj  and  a 
large  quantity  of  compact  charcoal. 

It  dissolves  in  all  proportions  in  i^atfr. 

Ita  salta  are  yellow  or  aurora-red,  and  mostly  soluble  in  water. 


Ltad'talt  at  120. 
12  C 72    ....     19-67     ... 

CiUlot. 
a,                I. 

....     18'15     ....     13-88 

6H « 6     ....       1-64     ... 

2  PbO. „.  224    ..»     61-20    ... 

8  0 „     64     ....     17-49    ... 

....       1-57     ....       1'72 
....     60-77     ....     62-10 
....     19*61     ....     1730 

C"H*Pb>0^ 366     ....  100-00    ... 

....  100-00     ....   100-00 

Silt  ^  ii  sslc  a  freed  from  admixed  terebiiuatc  of  lead  bj  repeated  boiling  with  water.' 

The  acid  dissolves  in  all  proportions  in  alcohol  and  etlier, 
Tcrechrysate  of  Eihyl  is  a  dark,  yellowish  red,  gummy  liquid,  which 

yields,  by  dry  distillation,  a  nearly  colonrless,  ethereal  distillate,  together 

with  oil  and  a  largo  quantity  of  charcoal.  (Caillot.) 


Amidogm-nucUfU  C^AdH", 

Leucin. 
C»NH»0*  =  C"AdH",0'. 

Proust.  Ann,  Chlm.  Phyt,  10,  40;  also  AT.  TV.  4, 1,  221. 
BnACONNOT.  Ann.  Ckim,  Phys.  13,  110;  also  Schw.   2P,  349;  aUo  6'*V6. 
70,  390,  — .4nn.  Chim.  Phys.  35,  161;  also  N,  !h\  18,  1,  270. 
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-.::.   -      r    ^      ■       ■    v:    t_.:    tjsj..:    z^.z-    :.    Mulder.:  t.7  .-.  .: 

"    ■■      ,  -  ■-■    --    '      -r"^-"'  "  "-  ^  ^-*  -  i-*--"r  ^:•f  ^Ivooroi.  ,M-ix 
—  _     :;  -  i-_-  ■-_■   1    ."•-    ^     .    _  -.V  =--   _-r..-  i.:.  i     H-iiit-rltr^-er  ;  j* 

_   .    i     ■-•        :  :  i--.r.  _:._-^:.  ->  ji -Lw.  -uaiiu  iiuir.    the   viju-a-r 
■■'-■'■      --       -        ----- ^:. -::.:::  :x-!.:-..v.i     Lover  i  Kw-: 

-■-         .  '-     -    -       -•   :..i    ";;^-^"'^'^^^   ''■*>«.  .^i-.,/;  i;,^.U.  4.' 

■B  :  .    ..-:■:    --:_.:..  -  ..   —  j.  ov  ^....jl^   white    of    e>r;r»    ctUilz  ■'■ 

t'.-      -.:-  :■  li-i-.  V  J  --.  ....  -T.L,-  :vriuei  ai  ihe  isatue  iJine." (Ma^w-' 

.1  -.  -  .-..  ---7:.  :-■  ...-.  :  li-asi'i/.d-iruriel  is  builej  with  Kai 
>:  :  :--:vr.  .'.  .;  .  '  ..  2'.  C-.  -4  Bv  fusing  albumin.  cVn:. 
c-v.:.  :,;  ::  -  ■-"  •.  n  r^i.trr-erj^n,  w:th  hydrate  uf  p..t,-u!h.  — :.  1: 
t:..  J  .■:.:^c:..L  vf  ■.-*-.-;::  .:  .vuu:;  uader  water  (Pruus^t,  .Muldert;  hCo- 
t;.-;.v- -■■-■- ::»:i:iy.  i.ijivijmes  ulIv  in  traces.  (^Cahours.)  «.  AUu.  :o> 
tj*':r  ^->.ii  tj.Tvsin.  a:.;::i'>nia.  butyric  acid,  aud  lactic  acid  iv  ic: 
pu:r-:a'.:i  :;  -f  y*;*-:.  lA.  .MLiler,  J. //r,  C/i-m.  57,  162,  447.1  — jtv-- 
«»^tit^n  -A  ■  xi  I'j  uf  jiivor  aoJ  water  un  tbiuldiu.     (Gossinann.) 

;r  :Nni=i'  +  4AgO  =  c'Nir'O'  +  4Ags.j 

Ibialdin. 


LEUCIN. 
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10,  By  tbe  action  of  bvclroeyanio  aoid  and  diluto  hyiltochloric  acid,  with 
liiie  aid  of  heat,  oa  Taferal-aiuiuoiiia.  (Llmpricht,  Parkluoou;  doc  ]>a;|^ti  2U.) 


k 


NeSOmwO*  ■*■  C^H  +  UCl  +  2H0  -  C«NU»0«  +  NH*CL  5. 


PrfpfsratUm.     1.  Finely-chopped  beef,  washed  with  water  and  then 
Strongly  pressed}  if)  mixed  with  an  efpial  wei^'bt  of  oil  of  vitriol,  and 
ntly  licatcd  till  it  h  completely  dissolved;  the  fat  ekinimed  oH'  after 
oling;  the  mixture  diluted  with  water  amounting  to  3^  times  llie  weight 
the  meat;  tbo  liquid  boiled  for  9  hours  with   fref|ueut  renewal  of  the 
ater;  the  sulphuric  acid  removed  by  chalk;  the   filtrate  eva|H»ralod  to 
extract;  thia  extract  repeatedly  boiled  with  alcuhol   uf  34"  Bm. ;  the 
ulting  alcoholic  tincture  evaporated;  the  dry  reaidue  exhausted  with 
Id  alcohol;  tbe   residual  mixture  of   loucin  and  a  small  quantity   of 
atter  precipitablo  by   tannin  tlisHulved  in  water;  a  solution  of  tuuuiu 
efully  added  to  it  by  drops  aa  long  as  any  precipitate  endues;  and  the 
ifjuid   filtered  after  a  few  seconds,   then  evaporated.     (Braconnot.)  — 
^  e  leociQ  prepared  by  Braconiiut  appears  still  to  hare  conuiaed  gljrcuc-dl.     (Muliler.) 

2.  One  part  of  dry  albumin,  fibrin,  or  casoin,  free  from  fat,  is  boiled 
irith  4  pLs.  of  oil  of  vitriol  and  12  pts.  of  water,  in  an  open  vessel,  Iho 
pbultition  being  continued  for  a  day  and  the  water  continually  renewed. 
Or,  better  :  1  pL.  of  the  substance  is  dissolved  in  4  pta,  of  strong  hydro- 
^torio  acid;  the  liquid  mixed  with  3  or  4  pts.  of  oil  of  vitriol  and 
Svaporated  over  tbe  water-bath  till  the  greater  part  of  the  liydrochloric 
tcid  is  expelled;  and  the  remaining  black-brown  pitchy  or  syrupy  moss,  in 
^hich  minute  crystalei  form,  dissolved  in  hot  water.  —  Either  of  these 
Ibcid  liquids  is  boded  with  excess  of  milk  of  lime  to  expel  ammonia,  then 
Itrainod  through  a  linen  bag;  the  clear  filtrate  treated   with  sulpburic 

id  to  precipitate  the  lime  which  is  held  in  solution  by  a  product  of 
lecomposition;  the  excess  of  acid  precipitated  by  acetate  of  lead,  and  tho 
ECCfis  of  lead  by  sulphuretted  hydrogen;  and  tlie  filtrate  evaporated  to 
syrup,  from  which  in  a  few  days  leucin  and  tyrosin  crystallise.  The 
stals  are  freed  from  tho  syrupy  mother-liquor  by  digestion  in  86  per 
at.  alcohol,  and  the  leucin  separated  from  tho  tyrosin  and  brown  matter 
y  treatment  with  water,  hydratcd  oxide  of  lead,  aud  animal  diarcoalj  as 
D  the  5th  mode  of  preparatlou.  —  The  mothcr-liqu^r  dissolved  in  akuhol  and 
c  aside  for  two  niuiitb*,  still  yields  crystals  consisting  of  a  Urge  quautilj  of  Iruciri  and 
■mail  quantity  of  a  peouUor  sabstanre  less  soluble  in  vniter.  — This  substance,  when 
irified,  forms  dull  white  needles,  uriij  siiblitiieit  like  leui:in,  withuQt  residae,  in  flocks 
Hsemhliiif;  cottun,  but  is  sparingly  tuluble  in  water,  almost  iiuuluble  in  hydrocbluric 
peid  or  in  potash,  easily  soluble  in  iiUsulutc  alcuhnl.  (Ropp.) 

3.  One  pt  of  cow-horn  shavings  is  boiled  with  4  ptd.  of  oil  of  vitriol 
d  12  pts.  of  water  for  36  hours,  the  water  being  renewed  from  lime  to 

a;  the  liquid  then  supersaturated  with  milk  of  lime;  the  wbolo  boiled 

r  24  hours  in  an  iron  pot,  then  strained  through  a  conical   bag  aud 

neezed,  and  the  liquid  mixed  with  a  very  slight  excess  of  sulphnrio 

id,  filtered,  and  evaporated:  it  then  3rields  at  Grst^  spherical  crystallino 

of  tyrosin,  and  afterwards  laminated  masses  of  leucin.    The  latter 

ssed  between  paper,  freed  from  brown  matter  by  washing  with  ubso- 

cohol,  and  crystallised  from  soluti<m  in  a  small  quantity  of  Lot  water, 

in  then  60i>araling  first,  and  the  mother-liquor  afterwards  yielding 

uoin,  tole^bly  pure  but  not  quite  white.    It  nwi&i  therefore  be  dissolved 

hot  water;  digested  with  a  small  quantity  of  hydratcd  oxide  of  lead; 

d;  tbo  filtrate  freed  from  lead  by  sulpburcttod  hydrogoa;  and  tho 


^ 


CAPROENE:  AMIDOOEN-NCCLEUS  C»*AdH". 

ciystallised  lencin  farther  treated  wUh  animal  charcoal,     (Hinterbfrsvr. 
Aiw.  Ffutrm.  71,72.) 

4.  White  of  egg,  gelatin,  or  flesh,  in  boiled  with  potash-ley  till  it  b 
completely  decomposed;  the  liquid  neutraliseil  with  sulphuric  acid,  ud 
crapurated;  and  the  lencin  extracted  with  alcohol.  (Mulder.) 

5.  One  pt.  of  the  powder  of  dry  albumin,  fibrin,  or  cofieio  free  fran 
fat,  is  added  to  1  pt.  of  hydrate  of  potash  heated  to  fusion  in  aa  ino 
crucible  of  25  times  the  capacity;  and  water  carefully  added  after  half  u 
hour,  when  the  violent  frothing  arising  from  ihc  escape  of  water  lU 
ammonia  has  subsided,  and  the  brown  colour  which  the  mixture  at  fint 
exhibits,  iadiiinged  to  yellow:  if  the  lifiuid  be  then  saturated  with  aoelie 
acid,  filtered  hot,  and  gradually  cooled,  it  yielda  tufta  of  aocillc?  coo- 
bistiug  of  tyrosin.  ITicte  cri»tals  complttdjr  fill  the  filtrate,  wbrn  the  proa*  » 
Kcll  co:ii!uncJ ;  on  the  otbrr  Imnd,  tliey  ure  ]r^s  abuatUitt  the  torgrr  (be  fiaiua  hM 
been  continued.  —  The  liquid  decanted  from  the  crvfttals  of  tyroain  ii 
eva])orated  till  a  crystalline  film  appears  on  the  HurfacL';  thi^n  aet  xtid* 
for  24  hours  and  exhaufited  with  strong  alcohol,  which  leaves  cryj-laU  ti 
leuciu  and  the  still  remaining  tyrusin;  the  liquid  mixed  with  alcobobe 
sulphuric  ncid,  and  Llccanted  from  the  crystallised  sulphate  of  potudi;  ll« 
alcobol  soparuted  from  it  by  evaporation,  the  sulphuric  acid  by  load,  tad 
then  the  leiwl  by  bulphuretted  hydrogen;  and  the  solution  finally  cvapft* 
rated,  whereupon  it  yields  crystals  of  Icucin,  aud  a  greaay  ayrup,  Ut 
quantity  of  which  is  Ices  in  proportion  na  the  fusion  baa  been  loo^ 
continued.  —  To  purify  the  Icucin  from  tyrosin  and  a  small  qn.intity  af 
brown  colouring  matter,  it  is  disolved  in  tuch  a  qD;intity  of  hot  »*iui 
that  only  a  small  quantity  of  lencin  may  separate  on  cuoliug.  too.'titi 
with  the  tyrosin;  the  mothcr-liqaor  digested  with  hydr&ted  oxide  uflefti 
which  removes  the  colouring  matter  tugether  with  a  «niall  quantity  «f 
Icucin;  the  filtrate  treated  with  sulphuretted  hydrogen;  aud  the  £llr»te 
then  obtained,  which  has  merely  a  yellowish  colour,  cvajwrated  tn  t 
flask  till  a  crystalline  film  forms  oa  its  surface.  It  then,  on  coohiif, 
yields  crystals  of  Icucin,  which  mnst  be  washed  with  cold  water  aw 
alcohol,  and  decolorised  by  treatment  with  animal  charcoal  and  recr)*>tal- 
lisation.  ^If  the  object  be  merely  to  obtain  leucin,  and  not  tyrosin.  it  n 
suflicient  to  heat  the  potash  mixture  till  the  strongest  intumesoeoc*  u 
over.  At  that  sta^o  of  the  procesfl,  the  eame  qaaotity  of  leodft  i< 
formed,  but  no  tyrosin.  (Bopp.) 

C.  Moist  gluten  or  casein  precipitated  by  acetic  acid  :a  left  to  patitfFf 
at  about  10"^  under  water,  which  is  from  time  to  time  poured  off  aw 
renewed,  so  that  the  putrefaction  may  not  be  interrupted  by  the  a«c9BB- 
Itttiun   of   phosphate,  acetate,  and  caseate  [lactatelj  of    an  ' 

decanted  liquid  evaporated  to  a  syrup,  which  in  a  f«w  days  = 
a  red  saline  mass  having  a  sharp  disagreeable  taste;  this  mu.u  vj^ei 
with  cold  alcohol,   which  extrncts  the  salt?,  till    the  tasto  of  ebccv  ti 
removed;  the  residual  white  powder  wa.*hed  with  water;  the   hot   fillni* 
evaporated  till  a  crust  forms  on  it;  and   this  crust,  after  molinjr.  frwl 
from  the  Etill  saline  motlier-liquor  by  decantation  and  v      ' 
w-atcr.  (Proust.)    The  pro<lucl  still  requires  to  be  freed  I ; 
by    re]>eated    solution    in    boiling  water   and    treatmeut    with   asiuai 
charcoal. 

7.  Oil©  pt  of  chocpc,  muspul.ir  flesh,  or  white  of  rp;^',  is  lc£t  to  pctrcly 
with  50  pts.  of  water  for  6  weeks  at  a  tempcrnturo  somewhat  afftiveSO^ii^ 
rosaltiug  turbid  solution  boiled  with  a  small  quantity  of  milk  of  liar; 
the  lime  precipitated  by  a  very  alight  excess  of  sulphuric  ncid;  iheffltniB 
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boiletl  dowD  and  precipitated  l>y  neatral  acetate  of  lead;  the  decanted 
liquid  treated  with  aulpliuretted  llydru^'en;  the  filtrate  evaporate*!  to  a 
syrup;  and  the  leucin  which  crystallises  therefrom,  freotl  from  the  remain- 
iugsyrap  by  moans  of  alcohol^  and  jjurifiud  ly  solution  in  water,  treatment 
-with  hydmtcd  oxide  of  lead  and  suiiihurotted  hydrogen,  crystallisation, 
washing  with  cold  water  and  alcohol.  —  WUcn  tlie  above* men tioaed  alcotiolic 
lolution  of  the  syrup  is  ernporatcd  to  complete  dryness,  anJ  tUe  reiidac  dissolTed  ia 
absolute  alcohotf  tlie  tolution  still  deposits  a  small  quantity  of  Icui^in.     (Bopp.) 

%.  8.  The  neck-band  of  the  ox^  after  being  freed  from  the  snr- 
ronadin^  fibrous  tissue  by  boiling  with  water  containing  acetic  acid 
nod  subsequent  scrapinj;  with  a  knife,  and  (if  necessary)  from  fat  by 
digestion  in  ether,  is  boiled  for  48  or  50  honra  with  dilute  sulpharic  acid 
(8  pts.  oil  of  vitriol  to  12  pta.  water),  the  water  being  replaced  as  it 
evaporates.  The  resulting  solution  is  mixed  with  a  slight  excess  of  thin 
xnilK.  of  lime,  and  boiled  for  somo  hours;  the  fjltratc  exactly  neutralised 
with  sulphuric  acid  and  evaporated;  and  tbo  liquid,  after  filtration  from 
the  separated  sulphate  of  lime,  exactly  iieutrnhsod  with  sulphuric  acid 
nnd  evaporated.  It  then  yields,  especially  uu  cooling,  impure  leucin,  which 
nmy  be  purified  by  recrystallisation  from  liot  alcoboK  This  process  is 
peculiarly  advaatigeoui!),  the  acid  mother  liquors  crystallised  to  the  last 
drop,  yielding  nothing  but  leucin.  (Zollikofer,  Ann.  Pharm,  83,  162; 
compart  Goasmann.      Ann.  Pharm.  91,  130.) 

0.  Thialdiu  ia  enclosed,  together  with  oxide  of  silver  and  water,  in  a 
gloss  tube,  and  beated  for  three  «r  four  hours  in  boiling  water;  the  liquid 
then  filtered  from  the  sulphide  of  silver,  and  evaporated  to  a  syrup.  It 
then  gradually  solidifies  into  a  crystalline  mass  of  leucin,  which  may  bo 
pnnfied  by  crystallisation  from  boiling  absolute  alcohol.  —  Oxide  of  lead 
may  bUo  be  us<rd.  but  d<je«  not  Rire  so  good  a  result.     (Giieamaii.) 

JO.  Valcral-aminonia  is  l>oilod  in  a  retort  with  hydrocyanic  and 
hydrochloric  acids  till  tbo  oily  layer,  consisting  of  the  fused  ammonia- 
compound,  has  completely  disappeared;  the  solution  then  left  to  itself  till 
the  greater  part  of  tho  resulting  chloride  of  ammonium  has  crystalline  1 
out;  tho  hydrochloric  acid  removed  by  means  of  hydrated  oxide  of  lead, 
and  the  lead  by  sulphuretted  hyilrogen;  the  filtrato  evaporated  over  the 
water-bath,  and  the  residue  dia^olvod  in  hot  dilute  alcohol:  the  solution 
thus  obtained  yields  crystals  of  pure  leucin.    (Linipricbt.)  ^, 

Pj-opertUs.  White  soft  mass,  resembling  choleeterin,  floating  on  water, 
unctuous  to  the  touch.  (Proust.)  Dendrites,  or  nodules  and  rings  made 
up  of  soft  silky  needles,  grating  between  the  teeth,  easily  pulverised, 
inodorous,  having  a  slightly  bitter  taste  like  roast  meat  or  broth.  (Bra* 
connot)  White  crystalline  powder.  ^G(issmanu.}  Crystallises  from 
nlcoliol  in  nacreous  scales  resembliui;,^  cholesterin;  soft  to  tho  touch,  a;id 
floating  on  water.  (Muldc-r.)  When  heated  in  a  tube  open  at  both  ends, 
it  bublimes,  almost  wholly  undecomposcd,  in  soft  extended  i-amincationsl 
(Bmconnot.)  Sublimes  cumpletcly  ut  170"^,  without  fusion  or  dyeompo- 
sition  (Mulder),  in  cotlon-like  flocks  (Bopp),  dilFuaing  itself  in  ihe  air 
like  oxido  of  zinc.  (Htutcrberger.) 
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^^^^^^^^t^^^^         LEUCIN.  Tl^BW^  431 

^Hien  stronger  aulphnric  ncM  19  used,  ralGrianic  acid  passes  over,  auilthe 
'«eidae  contains  ammonia.  When  leucin  is  difltille<i  merely  with  ptrrmidt 
rfteadnnd  water,  only  a  traceof  raleronitrilepaFaesover,  bulalafit^qaan- 
Mj  of  butyral  and  then  ammonia,  which  crystallise  tocher  in  the  form  of 
botyral-aramonia. — 8.  Leucin,  freed  with  hydrate  of  potagH,  gives  off 
ammonia  and  hydrogen  and  forms  valerHte  of  pota^sh.  (Liobig,  Ann, 
Pharm.  57,  127.)  —  9.  An  aoueons  solution  of  leucin  emits  a  vi*ry  otTed- 
sire  odour  and  fonus  a  peculiar  acid,  perhaps  C"H"0'.  (Cahours.)  — 
jfn  racno,  the  aqueous  solution  of  leucin  appears  to  remain  undeeom' 
IpoMd.  (G('>esmann).  — 10.  When  n  srduiion  of  t  part  of  lenciu  in  water, 
i«  set  aside  for  some  weekfl  in  contAct  with  a  quantity  of  moist  flbrin, 
which  in  the  dry  state  would  weigh  i  pt.,  putrefaction  takes  place,  the 
greater  part  of  the  leucin  is  decomposed,  and  ammonia  is  produced, 
together  with  such  a  quantity  of  valertanio  a«id  a«  cannot  be  wholly 
produced  from  the  fibrin.     (Bopp.) 

Combinationx.  Leucin  dissolves  sparingly  in  cold  teateVj  by  wbich  it  is 
sot  wetted,  but  readily  in  water  uf  60°  (Proust);  it  dissolrea  in  ]4  ptu.  of 
22^  (Braconnot);  in  27'T  pts.  of  oold  water.  (Mulder.) 

Its  solution  in  0/7  u/ vt/nW  does  not  become  coloured  when  heated. 
Iflulder.) 

It  dissolves  readily  in  hj/ffi-ochloric  acid  (more  readily  than  in  water, 
locording  to  Braconnot)  and  in  dilute  $ulpktiric  acid^  and  the  solution 
Day  be  evaporated  at  100^  without  decomposition,  (^Bopp.)  The  evapo- 
■Mtted  hydrochloric  solution  solidifies  every  time  it  is  cooled.  (Braconnot.) 
The  crystals  of  hy<lMcb]orate  of  lencin  contain  206  p.  c.  CI,  an<l  aro 
therefore  C"NH"0SHC1.  (Laurent  A  Gerhardt.)  Leucin  likewise  absorbs 
>7*d3  p.  c.  (I  At )  of  hydrochloric  acid  gas.  (Mdlder.) 

It  dissolves  readily  in  nitric  acid,  forming  Nitroieueic  acid,  vh\c\\ 
lepamtes  out  by  evaporation  and  cooling,  as  a  crystalliue  mass;  and  by 

Kressing  this  tnasa  between  paper,  and  recrystallising,  the  acid  is  obtaineil 
I  tuft«  of  colourless  needles,  having  a  more  acid  taste  than  uitroglycolic 
^d.  (Braconnot.)  Leucin  dissolves  without  eflervescence  in  cold  nitric 
d  not  in  excels,  and  the  solution  soon  solidifies  in  crystalline  grains 
llrhicb  change  to  necdlea  by  recrystallisation.  The  alight  efTeri-eflCPnoo 
hich  takes  place  in  the  solutiou  of  the  Icuciti,  prob;bbly  arif^rs  from  a 
1  quantity  uf  carbonate  of  ammonia.    (Laurent  &  Gerhardt.) 
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Leucin  dissolves  readily  in  aqueous  potash,  but  without  neutralising  if« 
(Prouflt.) 

jVitrolmcate  of  haryfa  contains  41  01  p.  c.  baryta.  (Mulder.)— 
J^itrolrncatf  of  lime  crystallises  in  roundish  groups,  melts  in  its  water  of 
crystallisation  when  thrown  on  red-hot  coals,  and  then  dc6agrates,  but 
less  quickly  than  nitroglycolate  of  lime.  —  The  magnetia-ialt  forms  small 
granular  crystals  which  do  not  bocome  moist.  (Braconnot.)  —  With  nitraU 
of  sxlvrr  alsio  leucin  forms  a  crystatlisable  salt.  These  salta  havedoublleM 
the  formula  C"NH'"0»,  MO,  NO'.  (Uurent  A  Gerhardt.) 
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eraponted,  deposits,  first  crystalline 
oontaioing   47*3   p.  c    mercuric    oxide* 
HgO.C"XH"0*.  (Goenann.) 

A^aeoos  lencio  is  not  precipitated  ^7  mercuric  nitrate  or 
b«t  on  addition  of  potash   or  ammonia,  u  wbite   buikr  pcedpi^  * 
iDTBed,  which  dissolrc«  iu  oiccss  of  polaah  ;  tho  prootpitale  rr»l»Sf 
■  M  gelatinous    and    ilccompofes    during    wajtliintr.      (Grxonvj 

ling  to  R.  HotTinaun,  on  tlie  contrary  (.4n«.  I*Aarm.  S7  IfSXr*" 
cin  is  precipitated  by  mercuric  nitratu  in  white  llakos  wilbetf  W 
ouring  of  tiic  sapornatiint  liquid,  llio  productiou  of  aeeJi  %  c^ 
licating  the  presence  of  t yrosin  ■^. 


AHAITC    ACtD. 

Lencin  dissolves  in  058  pU.  of  colil  alcohol  of  ap.  ^.  0*8S8;  III  bot 
ilntion  becomes  turbid  on  cooling.    (Mulder.)     Leucm  (6)  diesolres rery 

PkriD|:Iy  in  boiling  alcohol,  and  yields  uu  cooling,  crystalline  gmnulea 
rouat),  a  soft  powder.     (Bracoiinot.)    Lencin  (!)  dissolves  to  a  sensible 
lount  only  in  heutcd  alcohol.     (Braconnol.)    Leucin  dissolves  sparinirly 
ordinary,  and  very  sparinijly  in  ab«otiilc  alcobol.     (Bopp).  —  Leuciii 
likewise  insoluble  in  warm  ether.    (Proust,  Mulder.) 
Acetic  ficid  ov  acftaU  of  potask  increases  the  eolubility  of  leucia  in 
^ater  or  alcohol.     (Bopp). — Ascordingto  Bracoimot,  Irm-iti   (1)  is  not  precipi- 
by  tannin,  but  leucin  (6)  producea  with  infusion  of  galU,  white  flocks  wlucJi 
)Ive  in  excess  of  the  infusion;  further  cxamiaatiDn  is  therefore  required  la  determiDC 
real  nature  of  the  reaction. 


Oxij<tmidazi}-nucl€\tt  C»NAdH*0^ 

Amalic  Acid. 
C»N*H«0'  =  C"NAdH'0',0». 

k)CHLEDER.    (1849).    Ann.  Fharm.  71,  1.—  Wien.  Akad.  Ser,  d.  WUt, 
1850,  2,  98. 

From  aftahc,  because  it  ii  sltghdy  add  and  has  but  little  lolidity. 

Preparation.  Chlorine  gas  ia  passed  throcgb  cafTeine  or  theobromine 
liade  into  a  paste  with  water,  till  the  lit|uid  no  longer  becomes  heated, 
Rid  wbcu  placed  under  the  microscope,  no  longer  exhibits  a  separation  of 
llender  needles  on  being  mixed  with  potash.  Tbo  liquid  is  then  cvapo- 
Iftted  over  the  water-bath,  s&  long  as  the  crystals  increase;  and  these 
stala  are  collected  after  cooh'ng,  washed  with  cold  water,  boiled  with 

lute  alcohol,  and  cryBtallieed  from  boiling  water. 

Properties.  Colourless,  rather  large,  soft  crystals,  deceptively  like 
loxantin,  which  melt  by  heat,  do  not  give  off  any  water  at  100^ 
Idcn  litmus  very  slightly,  and  are  reddened  by  ammonia;  their  solution, 
iparts  to  the  skiu,  after  a  wUilCj  a  red  colour  and  oSensive  odour^  like 
[aeons  alloxan. 

Rochleder. 

12 C™ M 72    ...    42-36    41*97 

2N 28    ....    16*47    16-46 

6H «      6    ....      3-53    .„ 4-24 

8  O 64     ....    37-65     37-3.1 

C«N"n«<y   .«. 170    ....  100-00    100-00 

'tt  it  distingulnhnl  from  alloxan  (x,  l7l)  by  thQ  addition  of  C^H*.— According  ta 
Btochledor,  it  is  C"N«H'0". 

'      Decompo9Uion0.     1.  Tbo  acid  heated  above  its  melting  point,  tnma 
Iret  yellow,  then  reddish-yellow,  then   brown  (dissolving  at  that  point 

E-ple-red  colour  in  water);  giresoS'ammoiiia,  auoil*  nudacrybtalline 
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432  CAPROENE:  AMIDOGEN-NUCLKUS   C^AdH", 

Lfucln  witJi  Oxide  of  Zead.~^  An  aqaeoiis  solatioa  of  leocie  r.-rmc  ^ 
wliitpO  precipitate  wilU  basic  acetate  of  lead.  (Braconoot.)  —  A 
aqueous  mixture  of  lencia  and  neutral  ucotate  of  lead,  dejK-.^..  . 
careful  addition  of  ammonia,  nacreouB  laminna,  which  contain  i!9'3p.cC 
and  46-3  PbO,  and  are  tlioreforc  Pb0,C"XH»O*-  (Streclcer.  Ann,  /'W* 
72,  80.)  —  ^  Gossmann  obtained  a  salt  of  the  same  comiMsitioa;  balk 
one  experiment^  possibly  in  cunsequcnoo  of  a  peculiar  de^^ree  <^  coseo- 
tration,  he  obtained,  not  immcdiatety  on  boiliuj^,  but  after  Um  mIiUb 
had  been  left  for  some  time  in  a  cIoao  vessel,  laminated  nooi  l^ 
crystals  of  tolerable  eize,  resembliug  lithia-ruica.  Theae  trjs^ 
had  a  ^een  lustre,  became  yellow  and  afterwards  rcd-bromi  «ka 
heated,  without  easentiul  altemtion  of  form,  aud  afterwards  nrtiti 
very  small  (quantity  of  leuciu-vapour.  Before  ignition,  they  witail»W 
for  a  long  time  tho  action  of  strong  sulphuric  acid;  but  when  ij^noi 
with  atlditioa  of  nitric  and  auIpUuric  acid,  t^ey  leli  119*2  p  c.  lajtrtoh 
of  lead  :  tberefore  9PbO,C»Xli'^0*. 

Lettcin  utith  Cnpric  oxide,  —  Recently  precipitated  cuprio  oxid«  4* 
solves  readily  in  aqucoua  leucln,  formiug  a  bluish  liquid,  wkieb  m 
cooling  dopa<^its  cryshitline  grains  or  lamince  having  the  coloar  of  *'*■'- 
niacal  sulphate  of  copper.    (Gossmann.) 
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Aqueous  leacin  boiled  with  oxce.<s  of  cum-ic  hydraU,  yieliis  an  itUDltVb 
cunipuuud.  When  cuprio  sulpiiato  is  added  to  an  aqueoDi  soIatMti^ 
leucin,  the  li^iuid  assumes  a  darker  colour,  and  does  not  beooiMtttrbi 
even  at  the  buiijug-  heat,  on  aildition  of  a  quantity  of  potaah  cocuTilfil 
to  that  of  the  sulpburic  acid  contained  in  the  liquid.     (Goasniao.)  *'. 

Aqueous  loucin  added  to  a  solution  of  mercurotu  niir<Ue  throw* difi 
■n  abundanco  of  wliite  flakes,  the  enpematant  liquid  aoquiriw  ft  n^ 
colour.     (Braconnot.) 

IT  Leucin  with  Mercuric  oxide,  —  Recently  precipitated  mervorie  uvM 
dissolves  ver^  i-eadily  and  in  considerable  quantity  in  aqooovi  leacis, 
and  tho  eoluiiou,  wben  evaporated,  deposits,  first  crydtallino  irnuialM, tfl 
afterwards  laminai  contaiuinff  473  p.  c.  mercuric  oxidA  -  fh^vbi 
Hi'0,C»NH»0*.  (Goesmann.)  *  ^  **«  •    "'^^ 

Aqueous  loucin  is  not  precipitated  by  mercuric  nitrate  or  cUon^, 
bnt  oil  addition  of  pota*:h  or  ammonia,  a  white  bulkv  prwiidtot*  it 
formed,  which  dissolves  iu  excess  of  potash  :  the  prncipitatc  indaOr 
becomes  gelatinous  and  doeoniposoa  during  washiu^.  (OoaoMMO 
According  to  R.  Hoffmanu,  ou  tho  contrary  {Ann.  Ph/trm.  87  lUXp** 
leucin  is  precipitated  by  mon-uric  nitrate  in  white  flakes  wrthooi  w 
colouring  of  tho  8upornat;int   liquid,  the   production    of  a'uob  a  ca>r' 


indicating  the  proscuce  of  tyrosiu 
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AMAMC    ACID. 

Lencin  dissolvtys  in  65S  pU.  of  cold  alcoLnl  of  8p.gr.  0*828;  its  hot 
lolutioa  become.?  turbid  on  cooling.  (Mulder.)  Leucin  (G)  dissolves  very 
6parint:Iy  in  bnlLitig  alcohol,  and  yields  on  cooling,  crystallino  gruTiiilea 
(Proust),  a  soft  powder.  (Bracoiinot.)  Leucin  (1)  dissolves  to  a  sen^iblo 
amount  only  in  heated  alcohol.  (Bracnnnot.)  Leucin  dissolves  sparin;j:ly 
in  ordinary,  and  very  sparingly  in  absoldle  alcohol.  (Bopp).  ^ — Leucin 
ifl  likewise  insoluble  iu  warm  cthor.    (Hrou8^,  Mulder.) 

Acetic  aciil  i}T  acfUiU  of  potask  incrcase.9  the  solubility  of  loucin  in 
l^ator  or  alcohol.  ^Bopp). — Arcordingto  Bracoimot,  Irucirn  (1)  is  not  precipi- 
tated bj  tannin,  but  leucin  (C)  producer  with  inrusion  of  galls,  wliitc  fiocka  irbich 
dtoiolve  in  exce»i  of  the  infasion;  rartber  eiamination  is  tbercfore  required  to  determine 
the  real  nature  of  the  reaction. 


OTr/amidazo-nucUut  C"NAdH*0'. 


Amalic  Acid. 
C"N»H'0»  =  C^'NAdH'O',©', 

"RocHLEDER.    (1849).    Ann,  Fhartn.  71, 1.—  Wien.  Ahad,  Bcr,  d.  Wi$$, 
1850,  2j  88, 

Prom  ofioXic,  because  it  i«  iligbtly  acid  and  luu  but  little  solidity. 

Preparation.  Chlorine  jpas  U  passed  through  caffeine  or  theobromine 
made  into  a  paste  witli  water,  till  the  liquid  no  longer  becomes  heated, 
and  when  placed  under  the  microacnpe,  no  longer  exhibits  a  separation  of 
alender  nee*l!ea  on  being  mixed  with  potai^h.  The  liquid  is  then  evapo- 
rated over  the  water-bath,  as  long  as  the  crystals  increase;  and  the.^^e 
crystalfl  are  collected  after  cooling,  washed  with  cold  water,  boiled  with 
absolute  alcohol,  and  crystAllieed  from  boiling  water. 

Piopertifs.  Colourless,  rather  large,  soft  crystals,  deceptively  like 
alloxantin,  which  melt  by  heat,  do  not  give  off  any  water  at  100^ 
redden  titmua  very  slightly,  and  arc  reddened  by  ammonia;  their  solution, 
imparts  to  the  skiu,  after  a  wliilo,  a  led  colour  and  offeDsire  odour,  like 
aqueous  alloxan. 
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Decomposiiiont.  1 .  The  acid  heated  above  its  melting  point,  turns 
Brst  yellow,  then  reddish-yellow,  then  brown  (dissolving  at  that  point 
with  purpIc-rcd  colour  In  water);  gives  offammonia^au  oil,  aud  acryritalliiia 
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body;  nud  leaves  a  traco  of  eb&reoAl.  — -  2.   By  chloriuc,  U  »  iiniiiii 
ioto  nitruthein  (x,  48.3): 

[C'^V^H^O*  +  2a  fr  2HO  m  C«N«H*€J»  +  200'  +  2Ua.] 

8.  With  hot  nitric  acid,   it  gives  ofT  red   rapours  and  fumu  ^etthi 
cry^ttiU.  —  4.   From  silver  Kiltfi  it  reduces   tlie    metAl    in  Macklo^* 
5.  By  nniDionia,  it  is  converted  into  a  dark  rcii  body,  J/vmoM.    HttM 
in  contnct  wiili  nir  (coniaiiiing  amTnonia),  it   aGsunics  a    rwie-ffd,  ikni 
Yiolft  an<l    ulliinattly  a   brown-r<H(    colour.        When    the   acid  d^Uf 
iiini&tcncd  is  ^preud  upon  a  disb,  and  exposed  un-ter  a    bell-jar  to  ttr  a 
which  aniinraiiacal  iins  is  diffused  by  the   presence   of  a^ucuus  tonwoi^ 
then  pressed  between  puper  nfier  it  ha«  acquired  the  browo-red  eohic 
and  (Ii«solved  in  water  at  90°,  or  in  warai  alcobol.  it   yicldB  mareiMtii 
Ecarlet   four-sided  prisms,  which  reflect  light  with    jro'lden-r«llo''6iilMr 
from  two  of  their  faces,  assume  a  golden  lustre  nnder  tho  burnisbrr.isMt 
frive  off  any  thin^  at  100"  in  vacuo,  and  in  this  state  contiiin  43  30  p. c  C 
27-50  N,  50y    H,    and    2411    0:    therefore  =  C*N*H='0"  [t];  »ki 
heated,  they  partly  volatilise   undecomposed    lu    violet   vapoum    TW 
purple-red  aqueous  solution    is    not    c^duured     violet     by    potaih,  t* 
immediately  decolorisei      (If  niurexoin  ver«  ^  C*N*H"'0",  it  iwdl 
differ   from    the   similar  boily   murcxide    (x,  192)    only    by  roataiMK 
C'H"  more],  —  tf.   Witb  potasli,  soda,  and  baryta,  aniaiic  acfd  forms  42 
red  compounds,  which  are  tolerably  t>tal>le  wbcn   they  contaui  ttmm4 
acid,  but  are  decolorised  when   tbey  contain    nior«     alkali,  barvta  iW 
producing  in  tbe  hot  solution,  a  'white  g«latinoiu  precipitate. — 7.  W;d 
ferrous  suits  mixed  with  alkali,  tbe  aqueous  acid  fornix  a  dark  tudit^ucolfriml 
precipitate.    (Rochle<ler).  —  f  &.  Tbo  acid  beated  witb  a  oummuiW 
8otution  of  bibulphite  of  ammonia,  yields  a  paia  yellow  »ola|iai,  vliA 
becomes  darker  yellow  at  the  boiling  beat,  bot  in  a  few  miaateslssH* 
colour,  and  »olJdilies  in  a  pasty  uuas.  ia  cons«<|ueDC«   of  tb« 
of  white,   silky,    needle-shaped    cry»tal«,    consivting    of    ib«   ^ 
C^X^H'^O".     Thiscompound,  in  tlie  moi«t  Uat»,  «ood  acqujnaa 
colour  by  the  action  of  tbe  niuiiiouia  iu  lli«  air.      Jt  io  dcpunpMJh 
beat,  givinc:  off  a  vaj-our  which   is  |nrlly  colour!ei<8,   i»arliy  purpU    a 
dissolves  iea«t!ly   in  acid«,    but  with  Uij^culty    or   nut   at  ail    is  stW 
solvents,      lis  solution  iu  hydrocbLoric  acid  di«s  not  precjpitate  bidliisi^ 
of  plutiuuni,  citber  alune,  or   on    a>lditioa   of    alcuboJ    or   ttbtfr     T^ 
aqueous  mixture  of  tbo  twu  salts,  ib?or>nipo»e4  bowever  after  f.rtn«  ti^ 
depositing   a    platinum-com|>ouud   in   ligbt  yellow   crvstaU  * 

nU-obuI  and  containing^  58/7  p.  c,  platinum,  which'  citrrc.}'^ -.-  "^ 
nearly  with  Reiset'e  compound  N'H'Ptri.  (Rocblcder  A.  Scbwart.  f«- 
JiaJ.  t/,  iVuit.  12,  UO;  J.  pr.  ih^m,  63,  12i>)  %. 


'Pnrittgly 
!k«    when 


Comhination*.     Anmlio  acid  ia  insoluble  in    eoM,  s 

in    hot  wpUr,  and  separates  from  tho  solution    in    floe ,         „ 

with  agitation,  but  in   Urger  cryegils,  rbco  tbo  MJutioo  i^lcftii 
for  some  hour«. 

It  disfolves  opartn^y  in  boiling  uhaolnte  aleobel.    (E««h|ftder> 
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Primartf-nHcUut  C"H", 
Oxygen-nucUut    C"H»0» 


Lactide. 
C«H'0«  =  C"H»0«,0«. 

Jul.    Gav-Ldssac  &  Pelouzk.     (1833).    Ann.  Chim.  Phyt.  52,410; 

alsu  Ann.  Pharin.  7,  43. 
ConniOL.  J.  Pharm.  1.0,  a73.  —  J".  Sciene.  Phys,  3,  421. 
Pelocze.  a*.  Ann.  Chhn.  Phyt.  13,  260;  also  Ann.  Phartn*  59,  U6. 
Exo&LBARDT.     ^nn.  Pfuirm,  70,  243. 

Jguilimed  Lactic  acid,  Ankydrou*  Lactic  acid, 

FotTntUion.  By  the  dry  distillation  of  lactic  aoid  or  rather  of  lactic 
anbydriJe  (p.  470). 

P$rparatinn.  The  buttery,  white,  bitter,  acid  suhlimate  obtnined  by 
tho  dry  diatiDntion  of  lactic  add,  is  pret^sed  between  paper  and  crystal- 
lised from  boiling  alcohol  (Guy-LusS'io  •&  Pelotize),  or  from  elher 
according  lu  CorrJol. —  2.  The  culiro  distillate  obtained  by  distilling;  l.ictio 
anhydride  lietiwen  2.00°  and  26U°,  is  freed  from  aldehyJo  by  heating  it  to 
100  ;  uod  tho  residue,  which  tioIidiliL^  on  cnolinj;  into  n  hrol•vni^h  crys- 
tallinc  pulp,  is  washed  on  a  filter  with  cold  nbaolute  alcohol  {which 
dissolves  ordinary  lactic  acid  nod  citraconic  ucid)  till  it  is  decolurised, 
ard  left  to  cryslulltae  from  solution  in  tho  anialiest  possible  quantity  of 
absolute  utcohol.  'Hie  lactide  which  remaiDs  in  the  mothrr-liquor  ii  lost  ni  lucb, 
Snoimiicti  Bi  it  is  converted  during  tho  oraporitioai  into  urdinary  Inclio  acid. 
(En^flUardt.) 

While  rhombic  tables.  (Gay-Lussac  &  Pelouze.)  Large  crystals, 
appart-ntly  belonging  to  the  oblif^ue  prismatic  system,  having  tlie  habit 
of  green  vitrinl,  nnd  breaking  tcj  pieces  on  drying.  (KngGll-ardi. »  Melts 
at  101^  (Gay-Luasac  it  Pelouze).  alxtve  100°,  and  afterwanU  bolidiHcs  in 
the  crystalline  ylato  at  74\  (Corriol  )  Boils  without  decomposition  at 
250",  giving  off  white  pungent  vapoiiri  (Gay-Lussac  tSi  Pelouze),  aud 
when  not  too  strongly  heated,  may  bti  sublimed  without  dcn<miposition. 
(Corriol.)  h'inters  together  at  120'^,  subliming  at  the  same  lime  very 
•lowly,  and  fuses  only  at  a  higher  tcmpenUure,  at  which  also  it  sublimes 
more  (luickly.  (Kngtdhnrdl.)  Inoilurous :  tastes  leas  sour  thitn  lectio 
acid.  (Gay-Lussao  &  Pelojze.)  It  is  ttistolcss  at  first,  but  soon  tnUes  up 
water  and  acquires  a  strongly  acid  flavour.  (EugelhardU)  NtfutriiL 
(Pelouze.) 

CryttaU  dried  tn  r«ruo.  EngellMrdt. 

12  C  73     ....  50-00  49*87 

8  H «     .^  a-fili  6*67 

B  O  64     ....  44-44  44-46 


C»»HH>'., 


144 


100-00 


100-00 


Tlia  Mme  result  bid  preriouly  been  obtsined  hj  Gajr-Lossac  St  Peloose,  tad  agaia 
br  Pcloiuc. 

2  V  % 


Dm  J.  de  im  Sw^  *$  timrmmc  1. 
also  J.  IV.  fi»  3,  aOiu 

Txrarfxi^r,    J.  d<  U  Soc  dm 
S^ni;  •!»-!.  2V.T.  1*S» 

•7,  aW|    ftb*  /•  /r.  r4«>i.     U,   350.  — /»,:^,    27,   fat;-/^ 

47,  aati  «b»  Jm.  C3U*.  PA....  70,  ai5;  .!»  ^«,^  /»A.^  ji^ & 

also  ,7.  pr.  d^em.  17,  iTT.  — Jakrr^tr,  21^  24J. 
LiT^c.     Jftn.    Pionc  3,  134;    SG,119  and    152;    S«    US  tat  Ui 

*4.  57. 
BoAKirET,  ^a-  Ci«H-  i^Jl.vs,  ei,  6S;  ako  Jim.  Pk^rm.  3J,  l^i  M^ 

J.pr,<A*m.  11,  9$.^ X  JPUrm.  25.  77  :  ^—  ^^^  f4iirw  ffv"^ 

aJM  J*  ^,  r4m.  17,  145, 

W.  Heldt.     Ann.  FAorau  47,  57. 

CfcBoriu,  3*.  Amn,  CJkim,  Z^jw.  19,  4SS;  abo^/^  pir.  cftnn*  41  A3  - 1^ 

Compi.frmd.  21,  SI  4-  '      ' 

L.  Febai.    ^hji.  /^AoriR.  82^  7S;  ah^r.  xT.  ^n.  Cftfn,  |»Am^  3A  4li« 

Fanber,  Jm,  FAirm,  9S,  fi7. 

Ctfrewdsrr,  Jei^  ^nftpifKr^     IKMOfflred  hj  Steele  in  ]  7^. 

Sovrcf*.     1,   Id  th*  free  st4t^j»iid  raa«<(I  with  licile  or  DoBoIiciafc 
in  thfl  irait  of  Citntt  mf\ikay  aod  ('titrtM  dlttnfJtftBrm,  of  /'rracr/toA^ 
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Vaccinium  Vitis  Idcea  and  Onjcoccos,  of  Rom  canina  and  Sohnwn  DiUc- 
umara  (Scbcele);    att^o    in    the    unripe    frtiit  of  Sotanum   Lyc&petmuiti 

(Bertagnini,  Cunatto,  2,  30t*). —  2.  Mixed  with  an  equal  (luaotity  of 
malic  acid:  in  the  ftuita  of  I^ihtts  (jros»nlana  and  rj&&r»m,  of  Kicct- 
nium  Mi/rtiilii3,  Cratcpgns  Arid,  Prunus  Ctrasu*,  fmyaria  vesca^  Subutt 
Jdceut  and  Chammmortit  (Sclieele);  also  cf  Hamhucus  racnnom.  (Tlii- 
bier^e.)  —  3.  With  malic  and  taitnric  acids;  in  the  mark  of  tamnrinda 
(Vauqiidiu),  and  in  the  licrrics  of  the  mountain-ash.  (Lichig). — 4.  la 
the  furm  of  cJtnite  of  potash  or  lime  :  ia  the  haulm  of  Aconitum  LycoC' 
tonnm,  Convaffana  moJalU,  and  muUiJlora,  Jmtu  tinctnria  and  Sico'iana 
T'.ibaciim  ;  in  the  milky  juice  of  Lacluca  sativa  and  virosa  ;  in  the  fruit) 
of  Iiibf3  Grossuhria  and  Capsicum  annmim,  in  the  root  of  Aiftrum 
eatop<X!im,  and  in  the  tuherti  of  J/cfianfJtustid^roausaud  Dohlin  pinnaia^ 
in  the  hulbs  of  AUinm  cfpa,  in  tho  alhumuni  of  Clf-nuiiU  FlamimUa,  and  ill 
the  ^recn  walnnt-abcll.  —  Citric  acid  is  also  fouud,  free  or  combined; 
in  mangold- wurzel  (Miohneliy,  J-  pr.  ckfm.  5^,  184),  in  coffee-berries, 
in  madder-root,  and  in  Cfdhina  vu/tjaris  (Uochleder,  J.  pi\  e/icni.  55, 
38 J;  j6,  03,  58,  IHD);  in  the  haulm  aud  root  of  Uichat'dmiU'i  scabra, 
(Uochleder  &  Willigk,  J.  pr.  dieni.  5(>,  72);  in  the  hantm  of  Atpenda 
odorata    (Schwartz,  J.  pr.   cUfm.  55,  398);     in  tho  leaves  of   FhytaHt 

Ikek'fngi  (Dcssaigne*  tt  Chautard,  N.  J.  Pharm,  21,  24),  Ruhia  tinctonim 
d  leduTu  pidastre  (Willigk,  Ann.  Phann.   82,  339;  84^  383);  also  in 

r-needles.     (Kawalior,  Ann.  J'/iatm.  88,  360.) 

Preparaiion.     1.   Lemon  juice  i«  satnrated  with  carbonate  of  limo,  till 

no  longer  reddens  litmus;  tho  liquid  atniined  through  linen;  tlio  citrate 

f  lime  which   rLMuaiu**  on   the   strainer  washed   with  li'>t  water,  till  the 

iquid  ruua  tliroit^h   colourlejw;  aud  digested  with   a    qnauULy  of  oil  of 

ilriol  ftinoiiiitini,'  tn   GO  per  cent,  of  its  weight  in  tho  dry  state,  diluted 

^ilh  eight  times  the  quantity  of  water.     The  acid  liquid   filtered  and 

Svapomteil  fields  the  cryatnilihOil  acitl.     (Sclieele.) 

In  Knglitih  manufactories,  10  pts.  of  citrate  of  liiuo  are  decomposed 
pv  a  cold  mixture  of  0  pts.  oil  of  vitriol  and  56  ptfl.  water;  tho  liquid 
Sltered;  the  irypsum  washed  wiiU  cold  water;  the  filtrate  boiled  over  an 
Bpon  fire  till  it  attains  the  specific  gravity  of  1*13,  then  evaporated  to  a 
Byrnp  in  flat  vcmcIs  placed  over  tho  water-bath;  and  this  pyrup,  as  soon 
pa  it  bccome«  covered  with  a  saline  film,  immediately  cooled  down  to  the 
erybtallisinir  point,  before  the  excess  of  enlphuric  acid  converts  it  more  or 
}es8  into  a  black  nia«s.  The  crystals  uro  purified  by  three  or  four  recrys- 
lallieations,  and  tho  mcthor-liquor,  after  dilution  with  water,  treated 
Rrilh  carbonate  of  lime,  like  fie«h  lemon-juice,  (Beriolius,  XpAr6.)  — 
idartiu.i  {A'atin.  Aiv/i.  10.  iSit)  in  order  to  obtain  a  colourleaa  acid,  first 
clarifies  tho  lemon-juice  by  boiling  with  whlto  of  c^'g,  whereby  it  ia  nearly 
decolorised.  Diz6  purifies  tho  acid  from  gypsum  by  solution  in  alcohol.— 
Gay-Lu8sac  and  Theuard  ourify  it  from  adhering  sulphurio  acid  by  & 
method  similar  tn  that  adapted  for  tho  purification  of  oxalic  acid 
^ix,  113),  viz.  by  digesting  it  with  oxide  or  citrate  of  lead,  then  filtering, 
und  precipitating  the  dissolved  lead  by  i-ulphurettod  hydrogen.  —  If  the 
liquid,  in  confH.'(|iience  of  too  little  Bulphuric  aci<l  having  been  used, 
Contains  aciil  citrate  of  lime,  no  crystallisation  takes  place,  (Sehoele). — 
S.  Lemon-juice  is  neutralised  with  potash,  and  precipitated  with  neatral 
•cctato  of  load;  the  citrate  of  lead  decomposed  by  long  digestion  with 
dilute  sulphuric  acid;  the  free  sulphuric  acid  removed  from  tho  liquid  by 
nitrate  of  baryta;  and  the  filtrate  evaporated  to  the  crystallising  point. 


W*nm-»  rj    Au  w^Ur  m-u:  "  —  Z    T*l^  {J  PA^rtm.  13,  305;  ibs  X  }V.  % 


«/»«: .  bfriiJif  lif  tM  ki^aMil ,  «iJBn3«*  tW  aci4  of  tiM  mUw  vilk  W* 
%trttbu  ti'  iiw .  litmitnrjimm  tW  wjifciA  mJiigat  viiJb  u  neMif  «M 
■ttiJuu  HLi,7iiji.r#r  uRid ;  Ajein  ■friWa  tfc«  iltmCe.  which  MUtal  I 
•onr^ikTi  <ti.t;..-it  </  waH'tc  a^  i«  ftiUiUoa  to  cIm  citrio.  withcuWiil 
fif  .jntfi  t.^t  tn-vfutntati^  A  %  3i:iJ«;  oaee  MMkre  decompAtM  llMvdM 
■nftTbti-  1^  '.Mi*^  «  ;t.ki  fablf&«rJe  aoJ^  4c««4uri*i*«  Ub«  6llrmte  wtih  nW 
t3lfii.rp<>fa] ,  fiwiTh.  «^-ifw«W«;  ilien  fnMi  «e|«mt«4  gypMn;  wHwi 
tW  £  trtJU  If'  •oriiitftJ^iM-  «i  SS*.  If  ih«  rrraul*  af«  itill  eolomi  ^ 
iifTiii  n-iiri:  W  HB.T-tru.ci  a  thirJ  tiMe  vjUi  caHMHiate  of  Iima.  IhW 
prft.ii-n/"f  t^  <Ti.rTKnu  virU  10  litfv*  of  alcohol  of  M*  B&  ■! 
1  i.:r(4rfc.n.nff  (.fyrarit  m»I;  {flMr^rr  Ch«%-allier,  «/.  CAAa.  mM,S;NI) 
Bi  ^ri  %c  lire  hrimeJ  cn(>ul«  obtained  lij^  OTapeimtiet  it  ii 
A^aiH'ft*  wJaijm  ('cc'hv  <ool«a^  tfom  a  aolatioa  «at)iml><l  vhBi  H 
aooAT^rr^  14.  Mwrhnoi^,  ai  lOO*  ia  tb«  air  (or  at  10*  la  ficii  M 
<fc;W«v'>  ffoii^fiwa,  «orarli«f  to  WaekoarcMier.  or  OTtreU  «f  iM 
aoMT^lai^  u  Uu^Aami),  iW  aahjrifoM  add  ia  obtaiaad.    (BwmBk) 

Pn0»nfw%.  Whitt  Mmtmetd  ciyiUb;  inodoroai,  rtiy  ■ottf,  iiMw>| 
latastn  MTvogrV.    <BcTaelt«(.)    Tnuwpaiaat  orjratal%  tltU 
fem  «f  the  hjninxoJ  arid.    (Huchand.) 

WC      .    7i 

C-=HN^*  1(H»00     ,  .   I0(»00     ....    KHIOO      ....    100-00 

t  fVU'-t»v*  Vt  ,!ri  '^c  iSc  hihT<1nf<sl.  A  !ir  tlrrin^  tht*  ntflnnhTtlratrd  loi  !■  ik'' 
Jr»»».-ior,:  r  ft  .Jr^mc  iHp  hili\tlr«iff  t  mchI  at  IMI".  —  lliirrrltiia  rvftanti  hTfwltoiMH 

wkhii  mui*  i'l.<.k  ti  .V  liicK^k*"  (Ufii  (.'■■U'O'*  i  iicc\»rJitig  Ui  Liebig,  U  -  C'-I^l' 

/><wm;>  Wfr'.iMA.  I.  Mnnoliylrntod  cilrie  ochI  ii»hj<H't4Hi  At  a  rnwl*!!* 
irfri»*->nir  iriiipomdiro  to  ifrv'fifttftttthu,  fiiMti|i<|iiioi|y  ut  l.tO' (Ktib^w!^: 
ri\(««  oA'  Al  fir"!  o;iH>»nir  iiri*!  niul  it  Mtiiilt  (jiinntitV  of  rwrUinirtfiA 
afirr«*rfN  only  (lio  fi»rm<*r  (KoKiiiiict);  aikI  violdM  a  tlJMillalr  n»nMtf 
ot  fir>t  I'f  lolcraMy  |iMn»  w:»ti*r  (Cfihouni),  tlirii  of  arolonf>,  ilir  iwwl* 
tinn  of  wittrh  tty  tliiii  ilivninpo.«i(ion  vmn  t\ri*t  uhm*tvt**\  hv  BtHtlliT  A 
Rnt>iqiirt.  (('iilioiirv)  A(  KIO',  U  yii*ltlt  a  frw  no<Hili*p'  (perktpt  ^ 
Bconilir  tx^id)  wlijcli  hiililimo  in  itir  nrrli  of  tho  r««tort,  ami  aflrraaf^ 
rtix.'ipjK'.-ir  (Hn^i«|iH'l);  nt  l«0,  it  oxliiliil?!  nn  otivi^i^n'on  r<*|<ittr.  t^^ 
<(ihIoi1  nt  iliiM  htiii.'!*,  ilisMotvcA  roinplcti'ly  in  n  Kmnll  oiiniiiiir  vi  f-y* 
)iu(  orvhtiilli<'tvx  lifter  a  frw  liourH  in  llio  form  nf  ordinurv  citric  sni  ri 
liuiirrr  Holiililo  in  cllio..  'I'lio  t|inintity  of  oitrir  nritl  w'hirli  ihiHr'^- 
tnlli''ivs  is  ^Ttvitor  iih  llio  fusion  linn  Uvn  cont'niird  for  r  nluirUT  i  "i** 
(Hn)Mi|ii*>t).  nlirrrtiti,  nftcr  ii  Honirwliitt  Ktron^'r  fii.iion,  (lir  ritric  trt-:  * 
for  tli(»  nio^t  part  convrrtnl  into  iiconitic  nri*l.  (niiM<itr(^iii  )  Al  IT>  * 
yields  first  colitnrtrM,  ttxMi  pnlo  yollow  dropn  of  nil,  whicli  fti«ci*f>'' 
moro  iihundnDtly   nt    \(t!i'\  together  with   a   omall   quantiir  «t  «>•** 


CITRIC  ACID.         ^^i^^T  4a9 

llqnld,  l^nt  nt  210",  nrn  frofi  froTn  ^nU*ry  llqnlcl  nnit  ilrnnit  rnlonrlcn;  a( 
240'  iliry  |m«i  oir<T  yrll"*.  (Hol>tiiiift.)  J  lie  c'llnarpfl  ihiokiih  r««Mn#, 
Iwfltoil  t'l  I'o'i  K^tvM  nff  (I  uninll  f|tiiintiiy  nf  tfulonrle'M  oil,  nml  nf(«r  U 
hui  ruiHtiirt'")  n  tr.%un\Kirpnt,  liynririllirDfl,  ftloe  likn  napnct,  mid  iii>p«ari 
•Oinnwliut  vinciil  llfl^r  rrntlitt};,  f^ivi'M  dfT  ftt  d  lii;rlinr  tAili[»f  rntum,  h  untwil 
finipyrf'iiiiintia  nil,  in  mnoky  rn|H>iir«,  nnd  (Iiinlly  n  »"fl  y**""^  futty 
aniMttinri*.  wliiln  rliiirrfinl  rniniiina  lictiinH. — T>tn  wnl(>r  hidI  (*mpyrBn- 
martr  liutin((  iiil^  diMtilliilda  iliii«  niftninml  inrroo^  nuitinunlly  in  aiwciBo 
4{riivity  (rrtiiM  ]Or>:tfi  III  I-.'IOO).  Mu\  in  niiiiMint  of  nrM.  Tim  Ant 
uontitiitn  iirrlonn;  llm  r<>llowinff  |Hirtiirii«,  a  cotitiiiiinlly  iiirnta*iii;{  r|ii'iiitity 
of  (.-ilmi'diiif  iirt'l  fiL  IUnI  trrnMiilvcil  (n  wnlvr;  wliili*  tlio  lii«t  riintnitiii  tim 
tmmn  noid  drprivf^d  of  it*  waUr  ro  (%r  m  to  nnnviTt  it  intu  ritmcnhlr 
nnl(y<lrii|(\  niitcd,  lowiirdu  tlio  cml  of  thu  tti^tillatinn,  niili  »  ronliniially 
tDoriiiminu  r|tirmtity  of  tMti)fvn'unmlto  oil  fliluok  an*l  fiitchy  ncuonling  (o 
LUliii;)  Imvinjf  a  i|ifiujfn.*onlil«  tnalo  ntid  (Hlnur     (IUiliii|iit;i,) 

CitriiJ  Brid  wlinn  licnloil  for  »  c«iinpn«tivitly  »liort  itm»,  U  convertod 
illin  n  lir'-H'it  (Irli(|iirM;(tfit  mUMJ  but  if  tli«  llMl  im  OOtltiDIUHl,  it  lii*i<o)iini 
ciintiniittlly  lirownrr,  ((ivet  off  enrlNiiilo  nold  and  nrbtmio  oKidr>,  and 
yi(dda  nff  iliattllnti>«,  Tirat  wntor,  tlirn,  tn  wliitn  nnd  uUiinntidy  in  I'rown 
?umiH,  n  (utlotirloM  nt|ii^<inM  wiltition  of  oilraronin  twUi  (Tn^n  from  citric 
and  nct-lif'  arid)  »nd  un  oil  wbirti  lia«  »  liittiniiiiom  wlonr.  &  •Imrp  Mur 
titftr,  nnd  •<itllc4  down  to  tlio  Ixittoni  of  the  watery  li<|nid  |ritr»c<iiiio 
mihydrido  with  a  «mnll  i|nnntity  of  iiitrtij,  wliiln  n  lifflit  nnd  highly 
|a«lroiiii  rliiirffmil  rrmiilni  Imliind.  (LMnii)(n*,  Ann.  Chim,  /'f»i/»>  *i\, 
102),  -  Thu  liy4lrn(o<)  nrid  lionlod  ai  qairkly  aa  tlio  frothintc  allowi,  f(iv«« 
off  wBtor,  thvn,  in  wbil«  funiM,  anrtoito  und  onrhonia  onidit  (tli« 
rvHiiliif*  ron^UlinK  "^  tindetmnipowd  oitric  arid,  and  ninlt9r  wMcli  d(HM  not 
«ry«t«ll(ii«  from  water);  llion,  wliilo  the  funief  dimini«li  aim!  the  rarboni^ 
<ixid('  if  ^ontinnnlly  moro  roplnrod  hy  carbonic  acid,  n  flolourlrii%  nrid 
liquid,  rirh  in  ncotone;  and  whrn  (IrfitiH  of  oil  lu'vin  to  ihim  nrcr,  the 
roaidne  ronMi*<lfl  of  aconitie  ncid  niiiiMl  with  a  irmall  fjnantity  of  ritrlfi 
acid,  nnd  cxhiliitinK,  wlii>n  ilio  di*till'ttion  i*  continued,  tlio  drr'oin|i'>- 
aition  doBcrilxMl  ai  pu^fo  4(M.  (Crtiiuiii.)  —  Dy  r»|iid  diAtillution,  Ao  rarv 
Ixinic  oxidn  or  ncetiu  a<'id  !«  obtained,  bolli  of  ilie*n  proiliK'tn  howorer 
Itomfti  fornind  by  nlow  diMillnlion.  —  Ar(Hirdin)(  to  Jlatip  {Ann.  ('hirn* 
i'hif$.  f\\,  IH'^),  tho  arid  diNtillat'*  i>onaiiU  of  vitmroniv  ticot  (x.  417); 
with  a  imtill  ijimnltly  of  iiiunnic  iiciit  (i,  i'lA)\  nomtnlin;;  to  rmMo,  ilie 

CroporOnn  i*  the  rererw  of  ihU;  Liohitr  wn«  nimblr  in  flnil  iiny  di(r<'renr*r 
ntwiKH  tlip  two  acid<«.  Tlio  dry  diflilluti'rn  of  pnre  citrie  lu'id  lio(fii(« 
only  ul  l?*)'  jt);  bul  the  nrid  niixwl  witli  pumiru  fitono  bejcinn  tn  dintil 
At  l.'i^",  yii'IdinK  ciLrlmnlc  luid  ((iia  fn-o  frion  mrUinii*  oiidr;  und  w lion 
tNiiotl  with  i>lK)nj{y  pliitinuni,  it  le^fin*  to  di«l)l  at  \i\\i\  and  yiuld*  r>ir- 
brinir  acid  niixtvl  witli  only  a  very  mnnll  i|nnnlily  oT  earbunto  oxida: 
Ceinlarl  nrlion.  (Ilui^-t  A  Milloii,  ,\\  Avn  *  him.  i'ht/»  Jl,  l/wn).  — The 
T«ry  ■iiirill  ouantity  of  ehiirrnnl  whirli  eitrio  acid  htaveHf  npiK^am  even 
when  tliM  nrnl  in  di^tillrd  with  tlin  (frontoit  care  in  vnrna.  (liiiuia«,  Ann* 
Vfiim.  Vhy%.  A2,  I'HA.)     I'bu  de(*on)|H«ltiofl«  nre  porliapi  t 

CNIPO'*  -  8110  -  Ci'lin)"  (Amnmo  arU). 

C"n*0«  -  2Cn»  -  tlio  «  C"'H*0"  (••ItriMele  mI  Haoealf  %M%Y 

C"ri«0'*  -  KV.Vfi  -  2C0  -  2110  -  C»irO»  (antona). 

9.  Chterine  f  aa  paaed  thrnnffh  tbn  ooncentrnted  aAid,  wldeh  ahMrU 
It  elAwly  in  the  almde,  more  qnirkly  in  eanthine,  j^ff  aloifly  prMi^UUa 
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an  oil,  witboQt  evolution  ©r  carbonic  acid.  This  oil,  wben  rectified,  u 
colonrle^sj  has  a  density  of  1'75;  boiU  at  200°;  ha«  a  peculiar  irritoting 
odour,  but  doca  not  attack  the  eyes;  has  a  eweetish  bamiog  t««te; 
reddens  moiet  litmus  pai>er  after  eome  time,  ami  forms  with  water,  a 
hydrate  which  cryftalliseji  in  lamiuir  at  6^  The  oil  is  CTl'O*.  and  ita 
bydrato  is  C^l'O'SAq.  [(]  (Plantaniour,  //ni.  JaJ^rrii^r.  26,  428.) 
Stadeler  {Chrm.  Ou:.  1853,  341)  regards  the  oil  ae  lioxacblorinjUeJ 
acetone  CTl'O",  and  the  hydrate  as  C*C1"0^2Aq.  According  to  Laurent 
the  oil  ia  C'-CP'^O* :  for, 

C'^II'O"  +  12C1  =  CWCFO*  +  6H0  +  2HCI  +  aCO*. 

Chlorine  gat^  acts  but  slowly  on  a  concentrated  solution  of  citrate  of  «oda, 
even  in  sunshine,  gi%'inj?  off  carbonic  acitt,  and  a  sweet  ethereal  odonr, 
which  at  last  becomes  intolerably  ehuii»,  and  precipilatint^  from  the 
turbid  liqnid,  nidiiitin^  cr^'st.ils  of  nionocitmto  of  soda  and  an  oil. — 
1.  This  oil,  distilled  fnictittnally  after  waj^hing  with  water,  prea  off 
rldnroftirin  at  fiO",  tbtn  at  18.'!^,  a  peculiar  oil,  and  at  200\  an  oil  whick 
appears  lo  bo  a  mixture  of  the  peculiar  oil  with  (hat  which  i&  produced  (ai 
above  described)  from  the  free  acid.  —  The  fwculiar  oil,  whirb  may  easily 
l>c  freed  from  fumes  of  hydroc-lilurlc  acid  by  leaving  it  over  litue  in  TBcao, 
is  colourless,  thin,  of  sp.  gr.  VG6,  boiU  gteailily  at  190^  has  an  extremely^ 
pungent  odour,  excites  tears,  ha«  a  burning  taste,  is  insoluble  in  water, 
and  =  CK:1*0*  [or  C">CI'0*].  Both  the  peculiar  oil,  and  that  which  if 
obtained  from  the  free  acid,  decompose  with  riiic  of  temperature  in  contact 
"with  alcoholic  potash,  forming  chloride  of  potaFsinm,  and  afterwards 
bichloroxnlnto  of  ]>otash,  K0,C'C1''0\  vhich  crystallises  in  ahiniDg 
Bcalesand  diseolves  readily  in  water  (compare  however  x,  142).  —  2.  Tb« 
watery  liquid  separated  from  the  oily  mixture  yields  by  diftillatioB, 
chic-fly  riayl-oxalie  acid,  ieonierio  with  succiDic  acid,  whoso  silver  salt  ii 
AgO,C*H*6*  [  =  C»HMg«0'].  (Planlsmour,  £erz.  JahrttUr,  2*5,428). 
Observations  by  Laurent  {Compt,  rend.  26,  30.) 

IT.  Dried  citric  acid  in  contact  with  pentachloride  of  pbospbonu, 
becomes  heated,  and  yields  oxychlorocitric  acid  and  oxycblorido  of 
phosphorus : 

CUH<ou  +  pci<  »  C"H>»0"CP  +  PaK)=. 

If  the  mixfnre  bo  healed,  bydrochlorio  acid  is  evolved,  and   chloride 
cjtryl  appears  to  be  formed  ; 

C'*HK)»«CP  +  2Pa*  -  C"H»0«C1»  +  2TC\Hy  +  3Ha. 

Lastly,  if  the  heat  be  continued,  the  liqnid   assumes  a  deep   <AenT< 
colour  and  then  appears  to  contain  chloride  of  nconityl : 

C"HK)«C1»  +  PCI*  -  c^HHyci"  +  PCI«0»  +  2Ua. 

(Pebal,  Ann.  Pharm.  08,  7fi.)  T. 

3.    Rtfumiuf  gradually  added    to  a  concentratcil   aqncous  solutiaa] 
citrate  of  potash  (soda,  or  Imryta),  till   the  effervescence  arUing 
escape  of  pure  carbonic  acid  ceases,  dissolves  rapidly,  with  ris«  of 
pernture,  and  forma  a  red  liquid,  from  which,  after  the  excc^  of  bivi 
has  been  removed  by  water,  dilute  potash  cautiously  added,  throws  diWl 
a  colourless  oily  mixture  of  bromoform  (vii,  339),  bromoxaform  (ix^lM)^ 
and  a  tmaU  «)uaotity  of  a  third  substance,  white  bromide  of  iK>ta«i« 
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Teiufuas  in  solation.  — Citrate  of  ammonia  treated  with  broraino  also 
proituces  a  lar^^  qaantity  of  carbonic  acid,  but  not  a  traca  of  oil. 
(Caboure.) 

4.  Aqueous  iodic  acid  boiled  for  several  hours  with  citric  acid,  converts 
part  of  tlio  carbon  by  oxidation  into  carbonic  acid.  (Millonj  CompL 
rend.  JO,  271.) 

5.  Citric  acid  treated  with  3  pta,  of  nitric  aciil  yiehls  }\  pt.  of  oxalic 
add,  but  only  at  the  boiliug  beat  and  very  slowly;  with  5  pis.  of  uitrio 
acid,  ^;  and  with  10  pts.,  no  oxalic  bub  only  acetic  acid.  (Wcstrumb.) 

6.  Pulverised  dry  citric  acid  dissolvoa  in  12  pts.  of  colJ  oil  of  vitriol, 
forming  a  colourlcits  liriiiid,  which,  between  2.5'^  nnd  30^,  gives  offcarbonio 
oxide  in  very  smaU  biiliblt'e,  and  mixed  with  a  very  small  quantity  of 
carburette<l  hydrojjeu;  then  from  40°  upwards,  carbonic  oxide  with  a 
continually  incrert^in^  jiroportion  of  carbonic  acid,  which  from  75' 
upwards,  cnrnjiletely  replaces  the  carbonic  oxide,  but  is  not  mixed  with 
8alphuroiis  acid  till  the  tenipenitnro  riucd  to  100''.  At  100\  (he  liquid, 
which  waa  before  pale  yellow,  acquires  a  reilditih  colour;  has*  sutfercd  a 
loss  of  weight  amouutin;?  to  between  53  and  55  percent,  uf  tlie  dry  acid; 
gives  off  when  mixed  with  water  an  odour  of  acetone  (likewiHe  observed 
by  Oerhardt^  Compt.  rend.  17,314);  3'ieMtj,  when  saturated  with  car- 
bonate of  fioda,  a  very  scanty,  brown,  friable,  resinous  precipitate 
(which  ditisolvea,  with  rose-red  colour,  in  alkalis  and  alcohol,  and  is  the 
cause  of  the  red  colouring'  of  tlio  tulphuric  acid  liquid);  and  when 
filtered  therefrom  and  evaporated,  yields  reddish  crystala  of  Glauber's 
salt,  and  a  brown  niotlicr-liquor  containing,  in  combination  with  soda, 
a  brown  viscid  acid,  which  does  not  precipitate  baryta  and  lime,  and 
forms  with  them  uucrystallii^ablc  salts.  (Robiquet.)  Citric  acid  exposed 
to  a  continually  increasing  heat  in  contact  with  excess  of  oil  of  vitriol, 
gives  off  a  very  birge  quantity  of  carbonic  oxide.    (Dninas.) 

7.  Aqueous  citrate  of  potash  reduces  tjold  from  its  hydrochloric  acid 
Bolution,  without  formation  of  carbonic  acid.  (Pelletier.)  —  The  aquooud 
acitl  treated  with  peroxide  of  man</anesc  ^nves  off  carb<>nic  acid.  (Scheele.) 
—  It  reduces  vamtdic  acid  to  vanadic  oxide.  (Berzelius.)  It  converts 
vtercu7-ic  oxide,  with  brisk  cfl'ervescence,  into  a  solid  mass  which  appears 
to  contain  acetic  acid.  (Vaunnelin.)  —  Citric  acid  which  has  been  kept 
for  some  time  in  a  state  of  fusion,  and  then  pulverised  after  cooling, 
becomes  strongly  incandescent,  when  quickly  triturated  with  peroxide  of 
lead  at  23'';  this  effect  is  not  produced  by  the  bihydratcd  acid,  oven  after 
it  has  effloresced.     (K.  BiHtgor,  J.  pr,  Chern.  8,  477.) 

8.  Citric  acid  fused  with  hydraU  of  potash  forms  oxalic  acid.  (Gay- 
Lnsaao.)    It  ia  then  resolved  into  1  At.  oxalic  acid  and  2  At.  acetic  acid: 

CWH'O'*  +  2HO  -  C*H»0»  +  2C<H^0<. 

(Liebig.  Ann.    Pharm.  26»  158.) 

9.  The  dry  acid  heated  with  poLissium  or  sodium,  yields  alkali  and 
charcoal,  without  incandescence.     (Gay-Lussac  <fc  Tbenard.) 

30.  A  dilute  aqueous  solution  of  citric  acid  decomposes,  even  in  close 
vessels,  with  formation  of  fungi.  (Berzelius.)  —  Wittslein  {N.  Jahvb, 
Pharm,  2,  229)  found  the  solution  to  keep  for  three  years  without  altera- 
tion.—A  aupposeil  conTersion  of  Inuon-juiw  kept  in  bottlrs  into  tartaric  tcid  ii 
mtntioaed  by  Schliodler.  {Reptrt,  31,  280.)  — %  Clarified  lemOD-juicC  saturated 
with  carUmate  of  lime,  ferments,  after  standing  for  a  day  or  two  at  a 
temperature  between  30^  and  35°,  giving  off  carbonic  acid  and  hydrogen 
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lIzAt)  \iy  «]'ontancoua  evaporation  of  the  aqoeoM  soIatloD  (bet«M 
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16  and  30'  according  to  Wacltonrofler)  in  large  Iransparftnt  eolonrleM 
prisnrs.  (ncrfcliua.)  Prisms  bt'lonjjinjj  to  the  ri^lit  pristimtlo  s^'stein. 
(Fijr.  79.)  Clo:ivajrG  parallel  to  w  ftiid  /;  h':u  =  101*  30;  «' :  r  = 
128"  15';  t/:u=H}3^  23';  n  •  «  =  134*  45';  y:y  below=ur  SO'; 
t'.a=  139'  4V;  /:i  =  121"  l.V;  i  :t=  117'  OC.  —(Brooke,  ^n».  PhU. 
22,  iI9;  f&mpnr^  Wackonroder,  J.  pr.  Chem  23,  206;  also  Heusser, 
Fof/ff.  ?S,  12*?.)  —  Sp.  gr.  I  017.  (Ricliter.)  —  The  cryalals  effloresce  io 
the  air  helween  28**  and  OO".  (Berxeliiis)  When  perfectly  dried  in 
vacuo  over  rhiorirle  of  onlcium  at  40**,  they  remain  quitr  clear.  (W'acken- 
roder.)  Their  powder  dried  for  24  hours,  first  at  40^  and  at  last  gradu- 
ally ut  100"*,  in  cnntact  with  the  air,  gi^es  off  8*5  per  cent,  of  water, 
and  nppcars  tumefied.  When  directly  heated  to  100"*,  it  suffers  the 
same  lo$s.  nud  appears  fused  and  translucent  in  the  niid>llc;  when  eva* 
porated  with  o\ide  of  lend,  it  pives  off  17  p-  c.  {17  03  p  c.  according 
to  Marchand,)  [4  At]  water.  (Bt.'rzeliu8.)  When  dried  in  vacuo  ovlT 
oil  of  vitriol  at  ordinary  temperatures,  it  gives  off  8'3S  per  cent,  of 
water.  (MarchaDd.) 
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0,  Cemm«rrinl  ariil,  after  its  ponder  has  been  ftronfrlj  pretiaed  between   bihiilona 
paper :  A.  The  same  from  solution  ia  water  bj  evaporation  bctow  W*,  xecry utnUiMd  and 

plTS5«d. 
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The  acid  pulverised  and  dried  in  the  air  at  30°,  gives  off  7'2  p.o. 
water,  when  t'rridually  heated  in  the  nir  to  about  100°;  it  is  then  baked  to- 
gether but  not  melted;  fuses  completely  at  153°,  with  formation  of  bubbles 
and  lo6s  of  24  per  cent,  not  of  water  but  of  volatile  acids  (and  acetone), 
and  after  coolin*;  yields  an  amber-coloured,  hard,  inflnled  glass.  —  The 
crystals  when  completely  ilrieil  in  the  nir  at  a  moderate  heat,  appear  dull 
on  the  surfiice,  and  give  off  a  trace  of  water  when  melted,  that  ia  lo  say 
abovo  120";  they  reabsurb  their  water  in  cold  air,  —  Tlio  undried  crystals 
melt  very  easily,  often  below  100',  forming  a  transparent  colourless 
liquid,  which  ri'umlns  soft  after  couling,  and  cryslulli^cs  at  16^  after  some 
boors  in  a  partly  laminar,  partly  fibrrms  mass  (whciens  the  dried  ucid, 
wben  cooled  after  fu^iun,  is  tolerably  hard  and  brittle,  but  somewhat 
InBated  and  yellowish);  it  begins  to  boil  at  l.'iO°,  the  ebullition  increasing 
up  to  170^  at  which  teniperalure  theaciil  completely  loses  its  water  and 
becomes  lemon-yellow;  then  between  180"  and  190%  it  jj-ives  off  gas  with 
violence,  assumes  a  browniiib-yellow  colour,  and  ou  cooling  yields  a 
clear  viscid  mass,  on  which,  when  exposed  to  the  air  for  a  few  daye, 
needles  (probably  of  aconitic  acid)  are  produced.  From  all  this  it  may 
Ke  concluded  that  crystallised  citric  arid  never  contains  combined  water, 
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pUtcly  remored  by^  Lieblg'i  J emonst ration,  in  1837.  of  the  tribasic  Dature  of  citric 
■cid.  fixing  the  atom  at  C"H*Oi*.  — The  citrates  decompose  at  230'^  ami 
upwards.  (Bcrzelios.)  Whoii  subiected  to  dry  distillatidnf  they  froth  up, 
pive  off  empyreiiniatic  acid,  and  leave  a  largo  »]uantity  of  charcoal. 
(Vauquelin.)  —  When  heated  with  oil  of  vitriol,  they  give  oO"  carbonic 
oxide  and  acetic  acid.  (Lichig.  Pogg,  28»  191t.)  —  Their  aqueous  solution 
decomposes  by  keepinnf,  with  furmation  of  mucous  flakes.  The  saturated 
aqueous  solution  of  citrnto  of  ainmnuia  or  potaah,  mixed  with  citric  or 
any  other  acid,  yielJa  a  non-cry?tallinc  precipitate;  the  solution  of  citrate 
of  ammonia,  potash,  or  soda,  mixed  with  Iime-S)ilt3  and  heated,  yields  a 
copious  precipitate  soluble  in  a  large  quantity  of  water,  as  well  as  in 
acetic  acid.  (Vauquelin.)  Many  citrates  obtained  by  precipitation  dis- 
solve in  aqueous  solutions  of  the  alkaline  citrates,  and  the  lead-precipitate, 
after  washing,  dissolves  in  amuiouia>  (Bcrzelius.) 


Citrate  of  <xmfnonl<t.~—n.  Tribasic. — The  boiling  alcoholic  solutiuil 
of  the  acid,  neutralised  with  ammonia,  becomes  turbid  on  cooling,  and 
deposits  the  salt  in  oily  drops  which  do  not  crystallise,  (ileldt.) 

6.  Bihasic.  —  The  acid  neutralUed  with  ammonia  yields  by  hot 
evaporation,  as  well  as  by  spontaneous  evaporation,  with  lose  of  part  of 
the  ammonia,  rhombic  prisms,  which  taate  pleasantly  acid,  and  afterwards 
bitter  and  coolin<>;  du  not  lose  weight  at  100;  become  moist  by  contact 
witli  the  air;  and  separate  ou  cooling  from  a  boiling  alcoholic  solution  in 
oily  drops.  (Hcldt.)  Deliqucsccut  prisms,  which  give  oil'  ammonia  at  a 
high  temperature.  (Scheele.)  The  same  crystals  are  obtained  by 
evaporating  the  solution  of  the  neutral  citrato  mixed  with  half  as  much 
citric  acid  aa  it  already  contains.  (J.  C.  Heusser,  Pogy.  88,  321. 
Sec  sUo  this  paper  for  the  crystalline  form.)  ^ 
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Jfouobasic.  C"H'(NH*)0'*.  —  A  solution  of  citric  acid  neutralised  with 
ammonia,  and  then  mixed  with  twice  as  much  citric  acid  as  it  already 
contftins,  yields  this  >!alt  by  spontaneous  evaporation,  in  doubly  oblique 
prismatic  crystals.  (Heusscr.)  IIcMt  did  not  nuccccd  in  prepiring  the  m  mo. 
btsio  salt. — HeuBscr,  by  mixing  a  solution  of  citric  acid  neutralised  with  carbonote  of 
ammonia,  with  a  quaatily  of  citric  uid  i&qual  to  that  which  it  already  contAisrd, 
obtained  bj  spontaneona  evaporation,  doubly  obliiijue  prismatic  crystals,  to  wLucb  he 
assigns  the  formula  NH^O,C^H=0*. 


Citrate  ofpotfuh.  —  a,  Tribasic.  —  The  aqueous  ocid  neutralised  with 
carbunalo  of  potaeh  yields  by  spontaneous  cvaponition,  transparent, 
colourless  needles,  united  in  stellate  groups;  they  have  an  alkaline  to^te, 
give  off  57  p.e.  (2  At.)  water  at  200",  and  8*2  p.c.  at  2^0^  decomposing 
however  partially  and  assuming  a  yellowish  brown  colour.  The  salt 
deliquesces  readily  un  exposure  to  tho  air;  it  is  insoluble  in  absolute 
alcohol,  but  furms  with  hydrated  alcohol,  an  aqueous  solution  above  which 
is  a  layer  uf  dehydrated  alcohol,   (flcldt.) 
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CitraU  of  toda,  —  a^  Ti'ihasic.  —  CryetalUaes  from  tlie  sympy  solntion 
by  spontaneous  eraporation  iu  lar^  opaque,  rliomhic  'prising,  which 
quickly  effloresce^  and  nre  Bparinply  aoliible  in  alcoLol.  (HeMt.)  [For  the 
crvflUjline  form  vi-t.  lleujoer,  Poi/ff.  hH,  12t  ;  alfto  Schabat,  Jahres&er,  1854,  402.] 
The  crystals  have  an  a;>TeeabLe  saline  taste,  are  permanent  in  the  air,  givo 
off  17-5  p.c.  [7  At.]  water  at  100°  in  a  current  of  air,  merely  becoming 
translucent  [and  are  retlnced  to  C"H"Nu'0"];  but  from  190^  to  200%  they 
give  off  12  32  [4  At.]  more  (or  I0'15  p.  c.  more  of  the  weight  of  the  frcflh 
crystals  ;  HelJt  ul-su  estimates  Ibo  loss  which  tbo  crystals  undorj^o  at  VOu", 
at  27' H  per  cent.)  and  become  opaque  and  milk-white  [redijc-«d  to 
C"H*Xa'0'*|,  but  dissolve  iu  water  iu  the  form  of  the  precedin^j  salt. 
Whea  tbo  dry  salt  is  diaeolved  in  alcohol,  only  a  trtice  of  a  eult  remains 
behind,  which  appears  to  be  aconitite  of  soda.  (Derzeliu^.)  —  The  crys- 
tals  dissolve  in  1}  nta.  of  cold  water  (VaaqueUo)  and  sparingly  in 
alcohol.  (Heldt.) 
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6.  Bihasic.  —  Wbcn  2  pts.  of  the  acid  neatrallsed  with  €od&  are  mixed 
with  I  pt.  more  of  the  acid,  and  the  solution  left  to  evaporate,  it  is 
almost  wholly  converted  into  needles  having  an  ngreoably  eour  table  and 
permanent  iu  the  air.  (Berselius.)  The  pee^llea  are  transparent,  and 
grouped  in  stani.     (Heldt.) 
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e.  Monoh<uic. — The  solution  left  to  evaporate  in  a  warm  plaoo 
becomes  gummy  and  then  crystallises  completely  iu  transparent  needles 
grouped  in  stars.  (Heldt.)  —  Bcrzelius,  by  evaporating  1  pt.  of  the  acid 
neutralised  with  soda  with  1  pt.  more  of  the  acid  (in  which  case,  according 
to  Berrelius's  view,  2  At,  of  tho  acid  were  mixed  with  I  ^t.  soda,  but 
according  to  the  view  here  adopted,  2  .M.  acid  with  3  At,  soda),  obtained 
a  transparent  gum  which  ultimately  became  cryslJiUitic. 
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•    C'=Hn<J«0'*»  +  2Aq    ....  232-2     ....  10000     10000 

CUrale  of  Soda  and  Amtnonia,  —  Cryst&lliDe  crust.  (HcIcIl) 

Citt*aU  of  Soda  and  Potath, —  Aqneoua  l)i1)aaie  citrate  of  soda  nea- 
tralised  wilh  potash,  yields,  by  spontaneous  evaporation,  separate  crystali 
of  triba«ic  citrate  of  soda,  and  tribasic  citrate  of  potash.  But  a  ftolutiua 
of  the  tvro  salts  in  cqaal  numbers  of  atoms  yieldsj  after  a  few  da^B,  stel- 
late groups  of  silky  needles  of  the  double  salt,  which  contaio  21*77  p.c.C 
and  a-43  H,  and  after  drying  at  200%  at  which  temperatorc  they  gire  off 
17*28  per  cent,  of  water,  they  contain  26*00  C  and  1*90  H;  their  rosidw 
dried  at  SOO"*  leaves,  when  ignited.  64*31  p.  c.  carbonate  of  potash  anil 
soda.     Therefore  perhapa  C"H»K'b'*,C"H*Na'0'*  +  13A<i.  (Heldt.) 

Citrate  of  Lithia.  —  a.  7*n'&a«ic.  —  Amorphoos,  limpid,  liard  mass.— 

6.  /lc»t/.  —  Not  crystallisable.  (Berzelius.) 

Citrate  of  Baryta. '^  a.  Trihasie,  —  1,  The  acid  added  to  an  exeM 
of  baryta-water  throws  down  dakes,  which  become  aoraewhat  cryetallint 
when  heated,  [^Heldt.)  —  If  the  mixture  contained  rather  too  much  adi 
the  excess  eoes  into  the  precipitate,  which  however  may  bo  rcndcnd 
neutral  by  digestion  with  baryta-water.  (Berzelius.)  —  The  ealt  dried  is 
the  air  at  16\  gives  off  at  100"  about  half  its  water,  at  150'  in  a  cm  ~ 
of  air,  nearly  the  whole,  viz.  11*06  p.  c.  [6  At.],  and  at  190^  in  a  cm 
of  air,  the  whole,  viz.  13'9  p.c,  [7  At.].  When  covered  with  water 
dried  at  a  temperature  somewhat  above  100'^,  it  recovers  tbo  weight  d 
8804  p.  c.  (Berzelius.)  —  Tbo  salt  precipitate*!  cither  c\>!d  or  hot, 
according  to  ^2),  and  dried  cold  over  oil  of  vitriol,  gives  off  at  200', 
137  p.  0.  of  water.  fHcldt.)  White  powder,  whicb  dif^olves  v< 
sparingly  in  water,  readily  in  citric  acid.  (Scheele,  Vamjuellu.)  The 
precipitated  iu  the  cold  dissolves  in  water;  but  the  salt  precipitated  ' 
a  hot  solution,  though  it  differs  from  tho  former  only  by  coni 
smaller  quantity  of  water,  is  nearly  or  quite  insoluble.  (Liebig.) 
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5,  With  5  At,  hose  to  2  At,  acid,  —  1.  A  hot  aqueoas  solution  of  oitrio 
acid  is  completely  saturated  with  tho  salt  a,  diluted  with  cold  water, 
filtered  from  undissolved  salt  a,  and  evaporated.  (Berzelius,  Heldt.)  — 
2.  Acetate  of  baryta  is  added  to  a  boiling  solution  of  citric  acid,  as  long 
as  the  precipitate  redissolves,  and  the  filtrate  evaporated,  whereupon  the 
salt  which  crystallises  on  the  surface  falls  to  the  bottom.  (Berzelius.)  — 
The  salt  a  is  added  to  a  boiling  transparent  mixture  of  citric  acid  and 
chloride  of  barium,  as  long  as  the  resulting  precipitate  redissolves,  and 
the  solution  left  to  crystallise  by  cooling.  (Berzelius,  Heldt.)  —  The  white 
crystalline  powder  thus  formed,  gives  off  at  100*'  only  a  little  hygro- 
scopic water,  and  then  contains  49*28  p.  c.  baryta.  (Berzelius.)  It  gives 
off  bat  little  water  at  100°,  but  7'75  p.  c.  at  160",  and  decomposes  at  190". 
(Heldt) 

Dried  aM60. 
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Air-dried.  Heldt. 
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e.  Monobaaic  ?  —  The  mother-liquor  which  remains  in  the  preparation 
(1)  of  salt  (  leaves,  when  evaporated,  a  transparent  gum  (with  a  few 
crystalline  points,  according  to  Heldt),  which  tastes  like  cream  of  tartar, 
and  dissolves  readily  in  water;  its  solution  in  ammonia  deposits  on 
evaporation,  iridescent  scales  of  a  salt  containing  ammonia  and  baryta. 
(Berzelius.) 

As  citrate  of  soda  forms  a  precipitate  only  with  a  large  quantity  of 
chloride  of  barium,  unless  the  liquid  is  heated,  it  follows  that  citrate  of 
baryta  must  be  soluble  in  a  cold  solution  of  citrate  of  soda.  ^  Bibasio  or 
monobasic  citrate  of  potash  or  soda  neutralised  with  baryta-water  remains 
clear  at  first,  but  becomes  turbid  in  a  few  minutes  and  deposits  citrate  of 
baryta.  (Heldt.) 

Citrate  o/Strontla.  —  a,  Ti-tbcuic.  —  Strontia -water  is  precipitated  bv 
citric  acid,  or  by  a  soluble  alkaline  citrate,  in  thick  white  flakes,  which 
do  not  become  crystalline  when  heated;  give  ofi*,  after  drying  in  the  air, 
12*2  p.  c.  (5  At.)  water  at  210°,  dissolve  readily  in  hydrochloric  and 
sparingly  in  acetic  acid,  and  are  precipitated  tnerefrom  by  ammonia 
on  boiUng.  (Heldt.) 

Dried  at  210. 
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Dried  eold  over  til  f^  rifrioL  HaMl. 
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h.  Bihasic.  —  The  aqueous  acid  digeatod  with  excren  of  tbt 
and  evaporated  after  filtration,  deposit*  thin,   nacrcoas^  crTstainne^ 
which,  when   frvod  from  excess  of  acid  hy  washing  witu  olcol 
neutral,  are  permanent,  give  off  8*6  p.  c.  at  200^,  vriib  ioGiptentj 
position^  and  are  insoluhle  in  alcohol.  (HeldL) 
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CUinlt  o/Limfi. — Trihaik. — Citric  acid  added  to  ao  exceta  ofc>>]4 
water,  forms  a  precipitate  only  when  the  solution  isneiirly  6AtimUd.i 
presence  of  a  lar^crquantity  of  water,  onlyat  a  boiling  lb«it»  and  ll*: 
divided  crystalline  precipitate  partially  redistiolvee  a«  the  lioaiJ 
(Holdt.)  Tribaijio  citrate  of  soda  forms  with  chloride  of  ca" 
precipitate  which  dissolves  in  excess  of  either  of  the  suits,  and 
sited  again  on  evaporating  the  solniion  in  excess  of  chloride  of 
rBerzolius.)  The  mixture  containing  excess  of  cfalorido  of 
aepositA  the  whole  of  the  citrate  of  lime  in  the  erystallua 
boiled;  and  on  bein;^  mixed  with  an  additional  qtioalitr  ol 
soda  and  stirred,  it  suddenly  solidifies  in  the  form  of  n'whiia 
which  becomes  crystalline  when  boiled.  (Heldt.)  The  dilate 
the  two  salts  deposits  a  portion  of  the  cttrato  of  lime  in  %  few  mthi,  i 
ordinary  temperatures;  hut  on  boilin;^,  it  immediately  deposits  tW  vWk 
snd  the  sail  thus  separated  does  not  rediseulvo  oo  eoothw.  (Ria^ 
Po^.  9,  31.)  — The  .salt  dissolves  moro  reiKlily  in  oold  that  ii^ 
water,  so  that  the  cold  solution  becomes  turbid  when  hoUed.  (H4i^' 
Tho  salt  precipitated  from  a  culd  solnuon  dissolves  in  oold  waler'W  ^ 
salt  precipitated  from  a  hot  solution,  which  containa  leas  water  k^lto 
former,  is  insoluble  or  nearly  so.  (Licbig.)  The  salt  diMolt«ni40^* 
hydrochloric  and  acetic  acid,  from  which  it  is  precinitr.*.  *  '  ^  asW 
only  at  the  boiling  hcnt.     The  salt  dried  over  oil   of  -  >  (sW 

with  the  air,  gives  off  12G2  p.  c.  [4  At]  water  at  200  .  .  i,  ,:  )— IV 
while  powder,  which  turns  litmus  blac,  putrefies  if  oxti  -  d  :  ibriB 
in  the  moist  state,  giving  off  hydrogen  and  carbonic  acid  aad  Wif 
converted  into  carbonate  of  lime.     [E'or  th«  decompo«itio«  n'ftxiMi^ 

puLrefjriiig  cunl,  seepage  412.] 
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Mr-dried.  Heldt. 

12  C   72  ....     25-26     25-21 

9  H  9  ....       3-16     3-25 

3  CaO  84  ....  29-417 

ISO  120  ....  42-11 

C»H*Ca»0"  +  4Aq  285     ....  10000 

Gay-LBMac  &  Th^nard  fonnd  in  the  salt-dried  at  100»,  2327  p.c.  C,  4'36  H. 
31-17  CaO,  and  41-20  0.  >  v         >  * 


b.  Bihasic,  —  The  solntion  of  tlie  salt  a  in  warm  citric  acid  deposits 
by  eraporatioD,  shining  laminee,  which  taste  neutral  after  washing  with 
aleohot  and  after  drying  in  the  air,  give  off  7*3  p.  c.  (2  At.)  water  at 
150^.  (Heldt.)  ThelamioK,  when  washed  with  water  .leave  a  salt  aimilarin  compo- 
sition to  the  haryta-salt  b»  which  no  longer  dissoWea  in  warm  citric  add,  and  gives  off 
abont  half  ita  water  at  100**.  (Benelios.), 


Air^dried  crytiait.  Heldt. 
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0  JVtffto&ocic.  —  The  solution  of  the  salt  a  in  excess  of  acid,  leaves  on 
fin^ration,  a  transparent  colonrleas  gam,  which,  when  further  evapo* 
raXed,  becomes  opaquely  white  and  crystalline.  (Berzelius.) 

The  citrates  of  baryta,  strontia,  and  lime  ignited  in  close  vessels, 
leare  pyrophoric  residues.  (B&ttger,  Beitragff  2,  44.) 

The  reaction  of  lime-water  with  tribasic  or  bibasic  citrate  of  potash 
iSt  jsoda^  ia  the  same  as  that  of  baryta^water.  (Heldt,  p.  448.) 

^TOntfe  <f  Uaffnen4L—a.  Trihcuie, —  ].  The  acid  folly  saturated 
tPMi'OKrboBiKle  of  magnesia,  deposits  in  the  coarse  of  48  hours,  a  portion 
of  4iie  *alt  in  ike  form  of  a  loose  powder.  (Riohter.)  The  clear  saturated 
•(ristioB  exposed  to  a  winter  temperature,  after  evaporation,  solidifies  in 
a  tUt^  magma,  (K  it  has  been  made  with  concentrated  acid,  it  solidifies 
into  a  hard  mass,  even  without  evaporation,  according  to  Delabarre,)  and 
likewise  deposits  the  salt  on  addition  of  alcohol.  The  salt  thus  preci- 
pitated dries  up  in  the  air,  to  a  hard  pulverulent  crust,  which  gives  off 
32-0  p.  c.  (13  At.)  water  at  150°  and  3J-43  p.  c.  (14  At.)  at  2J0^ 
OzyBtalline  cmsts  of  the  same  composition  are  deposited,  when  a  solution 
sot  quite  saturated  with  magnesia  is  evaporated  at  50°.  (Heldt.)  Less 
bitter  than  other  magnesia  salts.  (Delabarre,  A'.  ^^  Fliarm.  11  f  431.)  — 
2.  Tribasic  citrate  of  soda  mixed  with  sulphate  of  magnesia  throws 
dawn  a  white  powder  (Delabarre) ;  it  does  not  form  a  precipitate,  even 
when  the  solutions  are  highly  concentrated.  (Heldt)  —  [Respecting  the  pre* 
paratfam  of  dtnte  of  magneiia  aee  tho  Wittatein,  {Pkarm,  Cenir.  1654,  814)]. 
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ft;  Bihmne,  GosimT  ib»s0l  (HelilL)  An  ■<)aeons  lolakMa  of  Wte 
«tr*te  of  Koda  ntarated  with  mafnteaU,  m  neutrml  ajul  yieUU  oalt  o^ 
telliDe  scale*  when  evaporated  bjr  beat.  (HeMl  > 

OtncHU  Cifrcrf*.  —  Alkaline   citra(e^    but    not    the   free  ictd, 
dovB  from  cerou  aalu  a  white  powder,  in&olnhle  in  vater.     Its 
in  citric  acid  leavM  when  evaporated,  a  ir«m  from  which  alroholest 
the  acitl,  UU  a  neutral  nit  is  lefu  (BeneJios.) 

Ciinsi*  of  Tttria.  —  Trihaste.  —  Tnbasic  citrslo  of  ioda  form  wiA 
Deatnl  jttria-snlu,  a  white  precipitate,  soluble  in  exoea  of  iW  jltt^ 
salt  ;  this  precipitate,  after  drying  in  the  air,  gives  off  8*30  p^  e-  ntff 
even  below  100^  Its  solntion  in  ammonia  leaves  when  mpwiH* 
gum,  which  <t  ssolves  rmdilv  in  water,  does  not  oontain  ammooii  nrf 
contains  the  SAnic  quantity  of  yttria  &»  tbo  precipitate.   (Berlin.) 

h.  /^i^jic.  <— The  eulution  of  a  in  citric  acid    leaves  a  ;;nin, 
remains  transparent  even  after  thoruogh  drying.  (Berlin.) 

CUraU  of  YUria  and  Soda.  —  Citrate  of  jttria  cliaw>lT6fl 
in  aqucoiu  citrate  of  soda.  The  eolution  when  eTa{>oratcdf 
gam  which  di&solres  readily  in  water;  it  is  not  precipitated  by  amff^A:^ 
potash,  soda,  carbonate  of  soda,  ur  oxalate  of  ammooia,  bat  jk^  > 
precipitate  with  acid  oxalate  of  potash.  (Berlin.) 

CUraie  ofGUcina.  —  Soluble  gum,  (Vanquelin.) 

OifrrT/«  o/wl/umino. —Insoluble  powder  when  it  contains  cxcm  ^ 
alamina;  soluble  gum,  when  the  add  is  in  excess.  (Ricbter.)  * 

Citrate  of  Thorina.  —  When  hydrate  of  thorina  is  digested  rA 
citrie  acid,  a  nfviral  salt  ia  formed,  which  remains  ondissol^nsi  in  wkH 
flakes;  and  a  eolution  of  the  ucuf  salt,  which,  without  Yielding  eiyvtik 
dries  np  to  eonr-tasting  syrup.  Both  salti  di:>solve  readifj  in  akoMMi 
then  yield  by  evaiK)ration  a  transparent  gum,  soluble  in  wntcr.  (Berate) 

CVVra^o^Zirevmtia.^  Sol  able,  inasmuch  as  alkalijie  dtraMs  ^  ■* 
precipitate  sirconia-saltsi  (Berzelius.) 

RiKefitljr  precipitated  hydnte  of  CantaJir  Arid  dtMoIres  ia  CaCrio  acM, 
WoUtftton  :  but,   acrordiog  tu  Gihii,  Benelias   St   Efgerls,    U   ja  ocmrl/  i/  Ml 
it)-oluble  iu  Ibftt  ftcid. 


Vanadie  CStratf,  —  7*he  blue  solution  dries  op  to  a  bluish  bUek 
phuiis  mas9,  which  redissolves  slowly  in  cold  water,  forming  a  dork  Uv 
£nlulion,    and  forms  with   ammonia    a   dark  broirniAh-^eirow 


which,  whoii  exposed  to  tho  air,  Is  quickly  decolorised,  in  consequcuco 
of  the  formation  of  vanudic  acid.  (Rerzolms.) 

Chronious  Citrate.  —  Protocliloride  of  cljrnmiiim  forms  with  tribasic 
citrate  of  soda,  a  violet-red  precipitate,  which  Jisaolves  slowly  in  the 
cold,  more  (jiiickly  when  healed,  fonnintj  a.  dark  greou  liquid.  (Moberjr, 
J,  pr.  c/tctn.  41,  330.) 

Cftromic  CitmU.  —  Tho  aqaeou«  solution,  which  exhibits  »  rcddiah 
colour  by  tranainitted  li^htj  yielda  pale  green  cry*itala  by  cvapunttiun. 
(Brandenburg.)    The  evaporatfld  moss  splits  up  into  thin  sticks.  (Hayes.) 

Bichromate  of  potash  treated  with  citric  acid  yields  chroaiocitrate  of 
potaJi,  C'ni«,CVO^O>-'+  KO  +  3H0,  [  =  C"H«(CrO')KO>*  +  3  Aq], 
ia  which  the  potash  may  be  replaced  by  other  bases.  (MuUgati,  Compt. 
rend.  16,  457.) 


Uranic   CitraU, 
(Bichtor.) 


Very  palo  yellow,    slightly  eolublo  in   water. 


Manganoiis  Citrate.  —  Bibaaic.  —  Carbonate  of  manganese  diffestod 
with  a  slight  excess  of  the  acid,  yieliJs  a  solution  which  deposits  by 
evaporation,  a  white,  heavy,  tastcle:^s  crystalline  powder.  The  nir-dried 
■alt  remains  unaltered  at  150",  but  gives  oil"  (iSG  p.c.  (2  At.)  water  at 
SSO^  It  is  insoluhle  in  water,  dissolves  readily  in  hydrochloric,  sparingly 
iu  acetic  acid.  Its  solution  in  bibaaic  citrate  of  soda  dries  up  to  a  gum. 
(Heidi.) 


Air-dried, 


12  C  

8  H 

2  MnO... 
U  O  


Heldt. 

72     ....     27-27     2709 

8     ....       3-03     3-17 

72    ....    27-27    27  16 

112     ....     42-43     4l-9fl 


C"H«Mn«0»«  +  2Aq    ....  264     ....  100-00    lOOOO 


Potassioantimonic  Citrate.  —  I  pt.  of  citric  acid  is  neutralised  with 
potash,  1  pt.  moro  of  tlie  ncid  added,  the  mixture  boiled  for  s<nncs  time 
with  tcroxido  of  antimony,  and  the  filtrate  left  to  crystallise.  White, 
ahintnj,',  very  hard  prisms  grouped  in  tufts.  They  give  ofi'  6'69  p.c. 
(3  AL)  water  at  190^  The  aqueous  solution  of  the  salt  is  not  readiiy 
Jccomposed  by  acids;  with  nitrate  of  silver,  it  form.'!  a  precipitate,  in 
which  tho  pot:ish  is  rejilaced  by  oxide  of  silver;  it  conmin.i  however 
1  At.  ncid  and  2  At.  oxide  of  silver  to  1  At.  aatimonic  oxide.  (Thaulow, 
Anji.  Pfiarm.  27,  384.) 


Z*iied  at  190^ 

24  C    144*0 

10  11   - «.«....     100 

3  KO    M» 141-G 

SbL>»  „...« ..« ^.....  1S3'0 

22  O  „.... 1760 

C"H*K»0'*C»H*SbO»    ,    6240 


HhhIov. 

23'OS  23*41 

1-60  1-B5 

22-67  „.  22-38 

24-42  2408 

28-18  2328 

lOO'OO  100-00 
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Citrate  of  Lead. — a.  Sexbasic.  —  The  salt  rf,  pressed  after  precipi- 
tation, but  Btiii  moist,  is  digeatadfor  12  boars  with  basic  acetate  of  lead, 
the  powder  washed  with  water,  after  the  liquid  has  bcea  decanted,  and 
dried  at  100°  in  a  current  of  air  (Berzeliua);  or  in  cold  air  over  oil  of 
Titriol.  (Heldt.)  White,  non-crystalline  powder,  insoluble  in  w^^r. 
(Heldt.) 


Dritd, 

lac 

72    . 

6    .. 
,  672     . 
.    96    . 

..       8-51     .„ 
,..       0-71     ... 
...     79-43     .. 
...     U'35     .. 

BeneUai. 
ZZ     77-60    '.'. 

Heldt. 

8*59 

6  H 

..      106 

..    79-03 

11*32 

«PbO 

12  O 

3PbO,C«H»Pb'0"  +  Aq 

846     . 

...  lOOOO      . 



..  100-00 

h,  Quintobasic  —  Obtained  by  digesting  the  salt  d  with  ammonia, 
out  of  contact  with  the  air.  White,  bulky  powder,  insoluble  in  water. 
After  drying  in  cold  air  orer  oil  of  vitriol,  it  gives  off  3'37  p.c,  (3  At) 
-water  at  100^    (Heldt.) 

Heldt. 

12  C 72     ....       9-58     9-52 

8  H 8     ....       1-06     1-06 

6  PbO 560     ....     74-47     74-34 

14  O 112     ....     14-89     15-08 

2PbO,C'3H»PbSO"  +  3Aq  752     ....  10000     10000 

c.  Qttadrohasic.  —  The  moist  salt  d  is  digested  for  24  honrs  in  a  clos« 
vewel  at  60°,  with  water  containing  a  email  quantity  of  ammonia 
(a  larger  quantity  would  dissolve  the  whole)  and  the  powder  dried  at 
100"  in  dry  air,  after  the  liquid,  which  contains  an  ammoniaoal  doable 
mX%,  ha«  been  decanted.  It  contains  71  '33  p.  o.  oxide  of  lead.  (Ber- 
aelios.) 

d.  Tribatic,  1.  Aqueous  neutral  acetate  of  lead  in  excess  is  pEOoi- 
pitated  by  citric  acid.  The  precipitate  contains  a  small  quantity  of 
acetate  of  lead,  from  which  it  may  be  freed  by  continued  washing,  but 
at  the  same  time  it  becomes  continually  more  basic,  in  consequenoe  of 
the  abstraction  of  the  acid  citrates.  (Berzeliua)  —  2.  Better :  An 
alcoholic  solution  of  neutral  acetate  of  lead  is  precipitated  by  alcoholic 
citric  acid,  and  washed  with  alcohol,  as  long  as  the  alcohol  extracts  any 
lead.  (Berselius.)  —  3.  Neutral  acetate  or  nitrate  of  lead  (which  ia  not 
precipitated  by  free  citric  acid)  is  precipitated  by  citrate  of  soda,  an 
excess  of  which  however  redissolves  the  precipitate.  —  Citnta  of  mmmonia 
pncipitatea  nitrate  of  lead^  at  least  when  eraporated  with  it.  The  precipitate  obtained 
by  (2)  becomes  continaally^  more  bosio  hj  waahiag  wiUi  water,  so  that  iti  anoant  of  lead 
rites  to  69  per  cent.,  and  even  higher.  (Berzeliua.)  —  White  powder  (Berzeltus) 
somewhat  granular  when  precipitated  from  a  hot  solution,  thoogh  it 
retains  the  same  composition.  (Heldt.)  After  drying  in  the  air,  it  gives 
off  1*44  p.c.  (1  At.)  water  at  120°.  (Heldt.)  It  dissolves  readily  in 
Bitric  aoid  and  ammonia,  also  in  citrate  of  soda.  (Berzelios.)  It  dissolves 
aompletelv  in  hot  hydroohlorate,  nitrate,  and  snocinate  of  ammonia^  and 
with  turbidity  in  carbonate  of  ammonia    (Wittetein.) 
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3*  AoieL  3T  flnaX  wKons  u  WZar  ai^aecas  cxtiic  acid,  tiD  tWpm- 
•atasL,  •wjjat  a:  i=sG  o;a^;BlIyR£asclT«%  1m  ^r^*  to  Ticc<i»n  venmKtt 
zu  2>itU  AasiBM  ^oi  suf  pnopcttte  is  t^^  |^  to  cool  skvlrdil 
€=7«»l2M.  — i  ne  a:i  d  »  d%aced  vnk  a^Mou  citric  aeiilb 
w.xDiit  lecazSAt  rr.m  :ae  a^fi  «.  acconiinjr  to  Heldt),  ud  ciM 
Sssrx^^rvi.  —  ?  5: Zjix  v^rr  iflise  ^hrse adJ  ii  satomtcd  inth  tienhi 
r:-?  *.--i:l  I  :-~jj:t-:  »2.£  :-f:  :•:  y.:<l  4-.I  ihe  mother-l-.juor  whid  s 
T^ir-i    r  --<»-_:-  .Tjia^.  s»;--.-i:«c  «  :!:e  b.-IIfnc  b-at  with  the alti 

2.  r-L::.-  :c  ^^  =:s.=l  — ^rt:;  jjr  i=  i  .iBMsar  crvstaU  Ther  ao'nol F« 
:f  i-j  -_L=c  1:  :r.  :>;rw-:xf.  A:  -TC"-,  tbev  tarn  broVnisli-Telio' 
i2i  r-T-  :=  *  }.;  r*r  -r:.  r.-.::  Thev  bake  tocother  wlwn lieite^ 
:-  xz.  :ce-  :rT.:,r.^-  5^f„  zr  1:  s:<^t  1>0-  withoot  turning  browi.  ik 
ilr^rari-  >.xy-.zz  a  r=^:c-e  ccia^tx^  cHefiv  of  reduced  lead.  ftl« 
l-i:ai  »ti  :x:-  c:  -•ea-i.  :!:-v  r-ve  c?  475  p.  c.  water.  Tbev  in 
r^i:^-j   i-!o.  =  i^:.^^   r_T  w-i:er    a=d  ciss-Itc  in  it,  according  to  tfekii 
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Oi.i'.'  ,-:  ".TrsLi  ^-  act  «=Vi=w  with  1  Urser  proportion  of  citric  add.  ;BmeJ=t 

.<.o.:.i  -.•--::■:'  ./Z*:^-  — Tie  solation  of  the  salt  li  in  immsi 
U-a^*:s.  wb.u  cvTipv.-a:eNi.  a  veliowi^h  soluble  gum  wbich  does  not  giT«.c 
i:j  acir::c-:.^  cvcc  in  vacuo.     The  solution  of  salt  in  ammonia  is  ndicfi 
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by  spontaneous  evRporation  to  a  jelly.,  wliich  dries  up  to  a  jEfnm  with 
white  efflorescences  on  iho  edge;  on  redis5olving  it  in  water,  an  nmmo- 
niacal  aalt  remains  iu  Hcalea  baviog  a  niotfaer-of-pearl  lastre,  liko  a  solu- 
tSoD  of  Boap.     (Beizelius.) 

The  Bait  d  dissolves  in  aquooua  tvibatic  titrate  of  toda,  forming  a 
-  doable  salt.     (Bcrzelias.) 

Ferrous  CUrate.  —  Tbo  aqueous  acid  dissolves  iron,  with  ovolutiou  of 
hydrogen,  and  forms  a  brown  liquid,  wliicli  does  not  yield  crystals,  and 
is  not  precipitated  by  potash,  inasmuch  as  citrate  of  potash  diuiolves 
ferric  oxide.  (Scheofe.)  From  the  saturated  pale  yellow  iron-solotion, 
alcohol  throws  down  the  f^alt  in  white  flukes,  wliich  shrink  together  at 
the  bottum  and  turn  brown.  (HclJt,)  The  iron-i^oIutii>n  yields  by  evapo- 
ration a  white  powder  which  has  an  inky  taste  and  oxidises  in  damp  air. 
(BiraK  J.  Chim.  mid.  lb',  604.) 

The  soUitian  of  magnetic  oxide  of  iron  iu  citric  acid,  leaves  when 
evaporated,  green,  transparent  amorphous  laminie,  which  do  not  turn 
browu  oil  exposure  to  the  air.     (B6rAl.) 

Fffric  CitraU.  —  The  red-brown  sweetish  sulution  obtained  by  satu- 
rating warm  aqueous  citric  acid  with  recently  precipitated  ferric  hydrate, 
dries  up  to  a  syrup  by  Hpontanoous  evap<iration,  and  afterwards  in  tho 
water-bath  to  a  wuhs,  which  Is  brittle  iu  the  cold,  flexible  when  warmed, 
easily  soluble  in  water  (Vauqiielin)j  to  a  specular  Hlin  having  the  metallic 
lustre  and  exhibiting  in  thin  films  a  light-bruwn  culour  (garnet-red, 
according  to  Duvivicr,  J.  Chim.  mM.  18,  638)  by  tnmsmitted  light. 
(Heldt.)  It  contains  32  1  p.c.  water  at  100°.  ^Duvivicr.)  From  tho 
aqueons  solution,  alcohol  throws  down  the  red-brown  salt;  potash  and 
earbonato  of  potash,  the  sosquioxidc;  aud  ferrucyauide  of  potassium, 
Pmsmian  blue.  (HeldL)  The  yellow  solution  of  ferric  hydrate  in  citrio 
ftcid,  leaves  when  evaporated  below  50°,  a  brownish-yellow,  somewhat 
tninsparcnt,  resinous  mass,  which  yields  a  cinnamon-coloured  powder, 
has  a  slight  sweetish  ferruginous  taste,  contains  29'o  p-  c.  ferric  oxide, 
becomes  slightly  moist  when  exposed  to  the  air,  chars  when  heated, 
without  fusion  or  tumefaction,  ami  dissolves  completely  in  water.  Tho 
eolution  is  completely  precipitated  by  cold  pota.sh;  hut  with  earbonato 
of  potash,  it  f(»rms  in  the  cold  a  clear  dark-culoured  mixture,  and  is  only 
precipitated  when  heated.  When  the  holution  is  boiled,  part  of  tho 
eesquioxido  is  reduced  to  protoxide,  but  much  k':»t  quickly  and  in  smaller 
quantity  than  in  the  case  of  tartaric  acid.  Tho  dry  salt  is  insoluble  in 
boiling  yo  per  cent,  alcohol,  sparingly,  and  with  yellow  colour  in  alcohol 
of  40   to  20  percent.     (VVittsteiti,  liepeH.  1)2,   1.) 

Ferrocyanide  of  pota-ssium  does  not  precipitate  an  acid  solution  of 
ferric  citrate,  but  forms  a  blue  liquid,  which  is  decolorised  by  ammonia. 
(Callond,  x,  315.)  — Citric  acid  prevents  the  precipitation  of  scsquichlorido 
of  iron  by  alkalis.  (H   Rose.) 

Ammonio-fernc  Citrate. -^  23  pt«.  of  dry  ferric  citrate  and  10  pts.  of 
crystallised  citric  acid  are  dissolved  in  water,  neutralised  with  ammonia, 
and  tho  solution  evaporated  to  dryness  at  a  gentle  heat.  (Haidlen,  Jiepai. 
84,  301);  or  2  pts,  of  recently  precipitated  ferric  hydrate  are  dissolved  in 
3  pts.  of  citric  acid,  the  solution  saturated  with  ammonia,  and  evaporated. 
(Wittstein.) — *Thc   yellowish-brown,  shining,  brittle,  amorphous  mass, 
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boa  a  slicMly  saliuo  fernigioous  ta«te,   oontaine  10  p.  c.   ferrie  o: 
becomes  slowly  nioiiit  in  the  air,  and  (iis$olvc«  in  water,   but   u  D«ajtj 
iueoluUo  iu  uicohol.  (Haidleu.)  —  The  groenish-yellow  maM  coutaiiu  SO 

Iicr  rent  ferric  oxiJo  and  6  ]>.  c.  ammonia;  does  not  melt  wbeu  btwttj, 
»at  fiwella  up  eligfatly  and  leaves  a  large  quantity  of  cb&rcoal; 
to  an  extract  by  expoifore  to  the  air;  and  forms  with  water  a 
vellow  solution  in  which  no  protoxide  of  iron  \&  formed,  even  after 
boiling,  but  the  whole  of  the  Kes^uioxide  is  precipitated  by  cold 
the  same  solution  becomes  dark  yellow  when  mixed  with  carbonate 
potash,  and  deep  brown  when  Iieated,  but  dep08it»  the  greater  part 
oxide  only  after  loo^  boiling.  The  greeuii-h-ycllow  masi*  is  inaoltible  tft 
strong  alcohol,  bnt  dissolve;;  with  tolemble  facility  in  alcohol  of  40  p.B, 
fomiing  a  greenish-yellow  solution.  (Wittstein.)  —  Ferric  citrate  diasolrei, 
with  ri^  of  temperature  und  incipient  agglutioation,  in  an  equal  quan- 
tity of  ammonia  and  half  as  much  water,  forming  a  dnrk-red  liquid^  wnioh, 
when  evaporated  at  a  gentle  hcut  in  shallow  basins,  givca  ofl'the  greater 
part  of  the  ojunionia  and  leaver  dark  garnet-coloured  scatea.  Tbe« 
scales  still  contain  ammonia,  but  do  not  weigh  much  more  than  tita 
original  ferric  citrate.  They  have  a  slight  taste,  which  is  more  aj^roeablA 
as  the  acid  is  more  saturateri  with  ferric  oxide.  Tlicy  ^ivc  off  tbeir 
ammonia  at  a  gentle  heat  without  fusion  or  tumefaction,  ana  leave  btaek 
scales  no  longer  soluble  in  water.  They  deli<|uesce  in  the  air,  diaiolrti 
with  red  colour  in  any  quantity  of  water,  but  not  in  etrong  alcohol, 
which  indeed  partly  precipitates  the  salt  from  it4  aqucooa  soltttkw. 
(Depaire,  X.  J.  Pfuirm,  16,  00.) 

Sodio-ferric  Cilrate.  —  The  red-brown  solution  of  recently  precipe 
tated  ferric  hydrate  in  bibasic  citrate  of  soda,  dries  up  by  evaporaUoo  to 
a  ligbt-brown  «i>ocular  fihn,  having  a  metallic  luatre  and  deliquctciog  a 
the  air.  (Heldt.) 

Citrate  of  Cobalt.  —  THbatie.  —  The  dark-red  solution  of  oarbooAte 
of  cobalt  in  the  wann  acid  solidifies  on  cooling,  after  sutficieot  evapon* 
lion,  forming  a  ligbt  rose-coloured  magma  which  dries  up  to  a  powd«r  ti 
the  same  colour.  When  dried  over  the  water-bath,  it  learca  a  li^t 
coloured  shining  opaque  specular  61ra.  Tho  powder  giTBi  off  9*3  p.  «. 
(4  At )  water  at  lOO""^  and  assumes  a  ligbt  violet  oolonr;  becooice  dark 
violet  at  220^  and  gives  off  31*4  p.  c  (4  At.)  water  in  all;  and  after- 
wardis  dissolves  completely  in  water  in  the  form  of  the  original  eolatiea. 
From  the  aqueous  solution,  the  salt  is  precipitated  by  alcohol;  aaiaoM 
dittoWes  it  clearly;  potash  precipitates  it  dirk  blue;  and  eArbooal*  W 
potaabj  violet,  but  only  when  heated,  (ilcldt.) 


Dritd  i«  eold  air  ovtr  oil  qf  viiriot.  Heldt. 

12  C    720     ....     17S4  .         1»-10 

19  H  «.     190     ....       4-71     4-70 

3CoO..H » 112-5     ....     27-88     .« 27-;» 

2a o aooo  ..„   ii>-s7  >^^n   4»4i 

C"U»Co*0»<  +  UAq  ..  4035       .  10000 lOOOO 


The  hihasie  and  vumohatic  Mtlti  jiild  no  orratalt.  but  when  • 
ovor  the  water-bath,  leave  dark-red,  shining  filina  (Heldt.) 


CITBIC  ACID.  -^^^^^  ^^^ 

The  dark>red  neutral  solution  of  carbonate  of  oobaJt  in  bibaeio  oilrate 
I  of  soda  dric«  up  to  an  amorphous  gum.   (Heidi.) 

Citrate  of  I^icheL  —  Trihasic.  —  The  green,  eweet-tastiug  solution  of 
[  oixlde  of  nickol  in  the  acid  solidifies  in  a  green  pulp  hy  vpontaneous 
eraporation,  aud,  ^hen  evaporated  at  a  gentle  heat,  leaves  an  oli\*«-greoa 
Bhinin^  film  which  yields  a  light-^reen  powdor.  The  air-dried  salt  gives 
off  23-7  p.c.  (11  At.)  water  at  ItJO",  and  30l»i)  p.  o.  (14  At.)  at  200.  It 
is  precipitated  from  iU  !i<jueou?  sulutiou  by  alcohol.  Potiisb  audcarbonuto 
of  potash  precipitate  the  solution  only  on  boiling,  and  ainmonia  turns  it 
blue  without  precipitation.  (Heldt)  Tupputi  obtained  the  salt  in  groeniab- 
-white  flakea  soluble  in  acids. 


Dritd  in  cold  air  over  oil  qfviirhL  Heldt. 

12  C    72-0     ....     17-84     1770 

19  H „.„ 190     ....       4-71     4-81 

3  NiO  ^ 112-5     ....    37-88     27-52 

25  O  200-0    ....    49-57     49-97 

C"a*Ni*0»<  +  14Aq,...  403*5     .«.  100-00     100-00 

Tbe  bibaeio  and  monobasic  citratos  of  nickel,  and  the  double  salt 
vhich  it  forms  with  soda,  resemble  the  corresponding  saltfi  of  cobalt 
(Heldt.) 

Cupi'ie  OiiraU.  —  Qundrcbaaic.  The  solution  of  cnprio  carbonate  in 
citric  Boid  (or  the  mixture  of  cuprio  acetate  with  the  aoid,  according  to 
Jul.  Gay-Lnseac),  deposits  on  boiling,  a  green  crystalline  powder  com- 
posed of  microscopic  rhombohedrons.  Citr«l«  of  iodB  dora  not  procipiUt« 
tmpnc  icetateBt  tbc  boiling  heat.  The  precipitate  gives  off  .l^  p.  o.  (2  At) 
water  at  100^  assuming  an  aznre-blue  colour,  and  decomposes  at  170"*. 
Its  blue  solution  in  ammonia  becomes  turbid  when  mixed  with  alcohol^ 
and  gradually  deposits  oily  drops  which  do  not  solidify  even  after  long 
standing.  (Heldt.) 


•  ' 


L 


Dried  in  cold  air  ovtr  oil  qf  vitriol.  Heldt, 

12  C  „ 72     ....     20-45 20-63 

8  H 8    ...      2'27     .« 2-39 

4  OaO „ 160     ....     46-46     45-46 

14  O 112     ....     31-82 31-52 

CuO,C"H»Cu"0»  +  SAq  ..„  352     ...  10000    10000 

AiBcordiog  to  Jul.  Ouy-Lasssc  (Ann.  Pharm.  h,  135),  tho  salt  contains  4  Aq. 

Mircuroxu  CUroie.  —  From  rocrcurons  acetate,  but  uot  from  the 
nitrate,  citric  acid  precipitates  a  whito  powder,  soluble  in  nitric  acid. 
(Scheelc.)  The  solution  of  mcrcurous  oxide  in  warm  citric  iicid  deposits, 
on  cooling,  a  mixture  of  mercuroua  and  mercuric  salt,  in  the  form  of  a 
whito  powder.  (Burckhardt.)  By  triturating  the  crystals  of  citrate  of 
soda  and  niercurous  nitrate  with  water,  a  white  salt  is  obtained,  which 
becomes  greyish  by  the  action  of  cold^  and  slitl  mure  by  that  of  boiling 
water,  to  whicli  it  gires  up  both  niercurous  and  mercuric  salt,  whilst  a 
portiua  of  the  mcrcurous  salt  rcuains  undit»&olrcd  together  with  metallio 


u 


5^    I»7.)  —  Tli€  wkiie,  Mun^iMB?' 
tne  If  fm WWII   nitrate  vA  aim  i 

Ita^drrn^  SO-69  p.  c  ■iiinrwi  ofc 
i  Marfrf'ui  wWn  exM«4  »  J|^  to 
y  !««▼«•  m  ptwi  Aitcnal;  it  u  fa» 
k>Iyc»  tw rtily  in  ■Unc,  cadi,  « 
«a  W  ▼sxne],  mad  dues  not  bbcfcrnvkiMi 
JT.Br.ArxA,  11,265.) 


I 


ftormi  viOi  memnMoM 

',  wtaicfa  eoataittfi  £7  i)fl  p.  c.  imn^ 

treated  vn'lii  pckUcb,  ftbU  MittMI»s 


— TWmImm  of  aereoric  Wf^ 

as-«l    per  cent,    of  Ken^VM  oiki*;  >k>ei» 

';  diHolTcs  cpuiogljr  ni  wi4«r,  W  tiir* 

-r^  ~  •™"  *^^^  l^te  ft  j*11t;  k«fi  i  «# 

•»d  atric  •cid,  and  br  wsmi  atnto  Uvm 

^    ?5  ■«'^F«y<*««JV  citrate  of  potoh  fai»li^ 

"  7?J  ™?  •'■■■■^^n*  powder  oootaimbg  I3il 


>"e  >P  n«f)^di>w>1rcd  in  a  kr^  ^aaalit^  d  mtt 
A  ^^  pvvder  vkieb  (aocovding  to  HuC  mttm 
asaie,  ud  tnMjm^wmJMtrirwoffBmaoBLVk* 


.      yrflowm»agiT« 

i)  M  2MUi«  u  water*   and  dteMlra  oatr  n  «^ 

(wafflyakyd«>Aionc  and  nilric  add,  im^* 

i"  if?*T*^  ?^  "   wtrale  and  ritiaie  of  ■uaiM 

^  !?*  •TT"****^  ™  '*■•   '"on"   of  ■    trandoe««>l^. 
■pv^^Snkf  overUie  vater-Utb.  delicaeMMiallitf' 
»  ■«*«#  »»A  «faiatioB  of  a  basic  aalt,  bat 


) 


.fiMtr' 


a 


rar  aimCaedtate,  val«r  is  fenoad,  and  tbo  ah  w 
a  daik4nva  auxtaraof  tbe  aT^^eetoas  aalt  mud  (ntcti 
and.  if  tWficaaadbadiBBlTedoBtby  vaier,  UU  tfac  water  ao^Mi 
a  dufc  via«-i«d  adaar  by  diaolriag  tba  argtntnu«  salt,  and  tW  iw4» 
ba  tbea  diM.  lib*  aifijUai  cittato  k  abcained  ia  ib«  MMnIt  aito 
Tbb  aak  ihliailii  «^m  bokted,  h«s  ctroa^  tbaa  Ibe  armrtic  mH  «( 
Wavat  7<  p.e.  nlrcr;  wbeaee  its  eoapcvitloa  {«  AjA)C*HV  [« 
OHTA^O^^^]  h  dinotrw  aSowtr  ia  »at«r;  tbe  dwp  i«d  mSh^ 
vbea  botl«dt  g:tT«s  off  a  aaall  qaaatitT  of  gas,  aanunca  a  eoloor  brt«r« 
TtUaar-fraca  and  blaa^  likvwm  exbtbitiog  irideaeaaae,  bat  aftvm<b 
ftOMs  iu  ooloar  and  dvpontt  neUllk  eilTer;  tbe  red  folstioa  mjx«^  v^ 
pMask,  isd«eaknaid,  aad/Mbb  a  black  precipe  tatc  (ti,  X59).  TW^ 
af  tba  aigcatoaa  «dt  ia  aaaK>aia»  n  deee««i4  ^ 
IB  a  sivsbr  —anw  to  tbe  aq^teous  volatioa,  and  oAta  d^iiilii 
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n-yellow  spoculur  film,  which  cibibila  a  green  tranelooenco,  and  is 
Lnced  to  white  aUver  when  heated.  (WiJhler,  Ami,  Phiwm,  30,  2.) 


Argentic  OitmU;  Citrate  of  Silver,  —  Ttihatic.  —  1.  The  achl  forma 
itK  protoxide  of  silver,  a  white,  metallic-tasting,  iosoliible  powder, 
^hich  ifl  blackenod  by  light;  it  contains  Q4  p.  c.  oxide  of  stiver,  and 
irhcD  eubjccted  to  dry  distillation,  ^ivos  off  very  strong  (somewhat  cni- 
/jyroumatic)  acetic  acid,  and  loaves  arborescent  flilver  mixed  with  char- 
joftl.  (Vauquolin.)  —  2.  Citrate  of  potash,  even  the  acid  citrate  (Liebig), 
^ut  not  the  free  acid  (Vaiiquelin),  added  to  nitrate  of  silver,  throwa  down 
iho  tribasic  salt  in  the  form  of  a  white  powder.  —  Aticordin?  to  Licbi^  and 
Dumu.  {N.  Ann.  Chim.  Phyn.  5,  35S;  alin  Ann.  Phnmt.  44,  73,>  it  ii  C'^H^AgaO^j 
According  to  Berzelitis,  A^'0,C*HH^'[  =  C'=H*Ag-^0'*  ^  Aq].  When,  however,  the 
ixtuti!  i»  lieiitril  t[i  (iO°j  the  precipit^ile  change*  verj  quirk  Ijr,  and  with  loss  of  wat«r, 
into  a  bca\7  crystuUiiie  powder,  and  the  name  change  take*  place  slowly  in  the  cold; 
hencr,  to  obtain  the  prrripitate  for  the  tnost  part  Dnaltered,  and  composed  of  AgO, 
IC*H-0',  it  must  be  qaii-hl;  washed  wich  cold  water,  dried  between  ]>aper  frequentljr 
renewnl,  and  l'inn)Iy  in  n  cold  rnrinim,  hrrjiuse  it  gives  off  water  between  60°  and  1(10", 
But  the  precipitate,  after  being  converted  into  a  heavy  f>owdcr,  U  a  mixture  of  1  At. 
nitiile  RiiJ  2  At.  citrHte  of  tiUer  i  AgO,C*HO'  +  2(AgO,C*H=0') ;  hence  by 
joking  ic  up  with  strong  nloohol  and  a  very  small  quantity  of  fnming  hydrochloric  add, 
d  eva|)nruting  the  liltratr,  which  nhould  no  longer  fortn  a  clood  with  solution  of  nitntte 
Bf  silver  a  colourless  residue  is  obtaine<),  whose  aqaeous  solution  no  longer  crystaU 
Bira,  and  whose  compound  witii  soda  yields  crystals  of  citrate  of  soJa,  but  at  the  snme 
time,  a  mother  liquor,  contiiining  an  uncrystallisAble  »a!t,  which  dissolve*  in  alcohol. 
(Berzeliu<<,  vid.  p.  4 14. J  —  The  6alt  does  not  give  off  anything  at  120°.  If 
it  has  been  dried  without  pressure,  it  takes  firo  when  touched  by  a 
glowing  body,  and  burns  quietly  away  like  amadou.  When  heated 
in  the  mass,  it  detonates  slightly,  and  leaves  light  flocks  of  silver, 
which  unite  together  at  a  stronger  heat  The  salt  dissolves  in 
boiling  water,  and  yields  on  cooling  concentric  white  or  yellowish  needles. 
(Liebig.) 


At  100". 
1       12  C    72     . 

..     1404     . 
..      0-97     . 
..     63*16    . 

..     21-83     . 

Liebig. 

..     13-96 

098 

..     62-98 

.     2208 

Jal.  Qay-Lasmc,  Dumas. 
14-05 

K  ftU  » 5     . 

V3Ag ..„ 324    . 

14  O    112     . 

» 105 

....     62-15     „ 62-65 

22-25 

C"H»AsH)"   513     . 

..  10000     . 

..  10000 

100  00 

Citratf  of  Silwr  and  Calcium,  —  Obtained  by  precipitating  tribasie 
citrate  of  lime,  dissolved  in  a  large  quantity  of  water,  with  nitrate  of 
«ilrer.  (White,  Chodnew,  Ann,  Pharm,  3S,  283.) 


12  C - 72 

h  H  5 

2  AgO.- eS2 

2  CbO 56 

U  O „ 88 

CiO,C«H»Ag»CftO» 453 


Chodnow. 

15-89  1550 

1-10  1-26 

51-21  5060 

12-37  1315 

19-43  iy*49 

100-00  10000 


CUruUof  Palladimn,  —  Alkaline  citrates  fonn  a  light  yellow  preci* 
pitate  with  nitrato  of  palla<liutn.  (Bcrzelius.) 


•TMiill^ 


18  C  

CITRIC  ETHER. 
108     ....    46'I«    ... 

45-93 

14  H 

14     ....       5*98     ... 

5-87 

U  O 

112     ....     47-86     ... 

48'20 

CiBH"0"  ... 

234     ....  100-00     ... 

100-00 
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Bibasic  Citrate  of  Methyl  P  or  Bimethylocitric  Acid.  P 
C>«H"0»  =  2C»H»0,H0,C»H«0". 

the  mother-liquor  of  the  aboTe-mentioned  crystals.  (St.  Evre.) 

St.  Em. 

16  C  96     ....     43-64     42-56 

12  H 12     ....       5-45     6-18 

14  O 112     ....     50-91     51-26 

C"H»0"  220     ....  100-00    100-00 

Bimethylociiraie  of  Lime  dissolres  very  easily  in  water  and  in  alcolioL 
(Demo&desir.) 

MowmethylocitHc  Acid,  C'H'0,2H0,C"H*0",  is  also  formed,  together 
with  the  preceding  compounds^  by  the  action  of  hydrochloric  aoid  gas 
on  citric  acid  dissolved  in  wood-spirit.  Its  lime-salt  dissolves  very  easily 
in  water,  but  is  insoluble  in  alcohol  (Demondesir,  G<mpU  rend,  33,  327.) 


Tribasic  Citrate  of  Ethyl. 
C"H»0"  =  3C*H»0,C"H»0". 

Thenard.     MimdelaSoc.  cCArcueil,  2,  12. 

Majcaoutt.    Ann,  Chim.  Phys.   63,  197;  also  Ann.  Pharm.  21,  267; 

also  J.  pr.  Chem.  11,  279. 
Heldt.     Ann.  Pharm.  47, 195, 

Otrie  ether. 

Preparation.  — 15  pts.  of  citric  acid  are  distilled  with  18  pts.  of 
alcohol  and  5  pts.  of  oil  of  vitriol,  till  vinic  ether  begins  to  pass  over; 
the  residue  in  the  retort,  mixed  with  water  after  cooling,  and  the  citric 
6ther  thereby  precipitated,  washed  with  dilate  potash,  and  afterwards 
with  water.  (Thenard.)  —  2.  Nine  parts  of  crystallised  citric  acid  redaced 
to  powder  are  introduced  into  a  tubulated  retort,  together  with  11  pts.  of 
ftlcohol  of  sp.  gr.  0-SI4;  5  pts.  of  oil  of  vitriol  then  gradually  added;  the 
inixtare  gradually  heated  and  boiled,  till  about  \  of  the  alcohol  has  passed 
over,  and  vinic  ether  is  evolved  in  perceptible  quantity;  the  residue  in  the 
retort  decanted  after  cooling,  and  mixed  with  twice  its  volume  of  water; 
the  citric  ether,  which  immediately  sinks  to  the  bottom,  washed  several 
times,  first  with  pure  water,  then  with  water  containing  potash,  then 
again  with  pure  water,  till  the  wash-water  evaporates  without  residue; 


M-  a«^>-&  ■lOiit  ftkMJvU  «lcoM  it 


^  m^  tWtt  wilk  walcTi 
>  fc*"  vwk  ev«r  cAlttriJ*  sT 
a       RX  «!«>«*«••■  iksWilHti- 

«       |Mg  MC«lnilit«»  tIbeMillpfv 

h  «^  —rwml  tiaiA*  with  vi«i*  tlW^ 

tW     ttrr  in  tkbn  fro*  «tal»  liTf«P 

«C  dlric    nd  jieM  4  |»U.  of  cilrtflVlkfl. 

vTmlkAr 


s 


—  T<tt«vii^  oQ  ftWaml,  Vftkiftili).  Ininvmml, 
«r.   I'Ul  «l  tt",   (Maluvti)     Not   rolaUU    (TU^nartl),    dmtik 

mtmmt  lile  thai  r^  oFtre-nU  (M<iW«U);  tcfj  Uttor.  ^Tli4-iutU.  Mftltpt^- 
ai  C  Ill     ....     52  i:  52.1     ....      51-04     .        ftO^ 

toH 20   .       :n        .     ?a    .„      729    ...      m« 

uo.  lu    ...    irtw  loi    ....    41-C6    .      41-ya 


c»«ii*o" 2;<    .    100-00  1000    ....  100-00    ....  100-00 

30,  91  ;  alM  y.  />r.  TAi^.  IT,  iK)  m  thrrv  utalrtr*  of  the  vchrr,  thv  prv|MrtftM  ^ 
wUcfa  howrtrr  l)r  dors  nut  di*>cribr.  U'h«th«r  Matacutl  and  llcUU  eiKmitwil  tkr  «■■ 
ctbrr,  only  not  complctelj  dchydrmtrd*  or  a  distinct  compounil  C**!!**!)**,  then  v  w 
of  dcddinr- 


Dffompotitiont.  1.  Citrio  ether  bocomct  rc<ldiah  at  S70',  an*!  boiUvkk 
partinl  decontpoHitiun  at  2H;i ',  yioliUng  a  browti  oil.  thon  water  contaiBiM 
alcohol,  and  at  labt  citric  ctltcr,  to|;othcr  with  a  gas  contaiuin^  carW 
and  IcavcH  a  rosidiio  of  charcoal.  —  8.  When  boatod  in  an  omd  tnmI 
it  girci  oflf  dciiic  inflaniniablo  vapours,  and  leaves  chareoalT^S.  If 
•olution  in  nitric  acid,  when  gontlv  bcatod,  girta  oflT  rod  fuMM,  aeqain* 
tbo  odour  of  nitrous  rthcr,  and  after  continuod  boiliii|f,  leavoa  a  jeUo* 
reniduo,  wbiob  contitins  oxalic  acid,  and  turn*  rod  when  treatoa  «>l^ 
anmionia  —  4.  IIh  solution  in  oil  of  vitriol  begin*  io  docompoM  alTO'. 
fives  off  vinio  other  and  alcohol  at  a  higher  temporaturo,  and  learn  1 
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^,  n^,  ViidM  rMidue,  aoIuUle  in  waUr.  —  5.  ]U  aolulion  in  Itydro- 
ehloric  aci<l  when  l)oilo<l,  given  ofT  oliloriUi)  uf  olliyl  wltli  a  Minall  (juiin- 
tity  of  aIooIioI,  tlio  oilrio  vlhor  he'infj;  iloooin|M)i»«(l.  — G.  It«  oolutiou  in 
WEtcr  f^raduBlly  turna  iioiir,  niont  quickly  whon  lio&tod.-— 7-  Aniino- 
niticnl  uiin  Iiom  no  uctinn  upon  citric  olhor;  but  a(|UCoua  ammonia  /^rutlu* 
ally  yiotiU  citrato  of  aminonin  nnd  alcohol  ;  a  t>imtlur  urtitiii  in 
OXRrt''<l  l)y  ttfjucouH  pottudi  or  noila  at  thn  In^ilin;;  lirat  (nn  lirni  obxiirvcJ 
by  Tbt'nanl).  -/iar^tn,  or  liinf-wftUr,  doc»  not  proilunu  turblility  iti  tlio 
•ther,  or  in  ittf  aqueout  Nolution.  —  Pniauiiim  intrinlucod  into  tho  other, 
•liinifuit«a  but  a  ■m&ll  quantity  of  f(iu>,  pvrhiipN  nriiiu;;  from  u  tmcu  of 
vrater.  —  Chhrint'fftU  do«i  not  iloconipo«o  tbo  other,  c\'cn  at  1 10',  or  in 
■QiMliine.  ~-IiromiM  diMolvod  in  it.  evaporates  wbon  beutcil.  but  noror- 
theloM  loAvcfl  An  acid  rofliduo.  (Malsguti.)  —  [Alcoholic  ammonia  con' 
TorU  citric  other  into  citrauildo.] 

Conifthntlons.  Tbo  other  in  ii]>ariTigly  lolable  in  wat^r.  It  di*- 
•olvo«  in  coM  oil  nj'  vitriot,  an<l  in  atruuf;  fij/droeAlork  acid,  and  \n 
Mpfiraled  from  both  t<oluLion«  by  wutor,  in  itn  original  ntnto;  wlinrooa 
/rum  iui  iiolution  in  cold  nitric  acul  it  U  not  ncparattMl  by  water. 

It  diRHolvcH  brvminc  nuA  indinr i  the  latter  aoIuIIoh  in  nuithcr  dooo- 
lortaod  nor  rondorcl  acid  by  hent;  neither  ii  it  nltereU  by  wator,  alcohol, 
or  ether,  but  nitric  acid  thrown  down  iodine  from  it;  tbo  combination 
apfiears  therefore  to  bo  moro  intimnto  than  that  formnd  by  bromine. 

Citric  ether  diwolrei  in  vinie  tthtr;  and  in  aicohof  ovou  when  diloto. 
(MRlaipiti.) 

E Obtained  by  the  action    of   ftlcoholio    ammouia    on  eitrlo  otbor. 
noodeiir,  Vampt.  rend.  83,  227.) 


f •  Cltraraido.    C"N«n»0*. 


SC*H»0,C"H»0"  +  3NH»  -  5C<H«0*  ♦  C»»N»H"0«. 
May  1>o  regarded  aa  tribnnio  citrate  of  ammonia  minuM  0  At.  water. 
C"I1*(NH*)*0»  -  «IIO  -  C'JNMI"0». 


f .  Citranilic  Acid. 
C«NH"0"  =  C"(C"H»0«)AdH*,0* 


L.  PoAt.     Ann,  Pharm.  83,  02. 

CttronmnaMUdur*,  Aeidf  pMfnyl-eitr/imlgve, 

Obtaiutfd  by  tlio  action  of  beat  on  monobaeic  citrato  of  antlino  : 

When  the  eltrata  of  aniline  ii  kept  in  tbe  foeed  atate,  between  140' 

I,  for 
2  U 


When  tbe  eltrata  of  aniline  ii  kept  in  tbe  foeed  atate,  between  140 
Md  IflO^,  ai  lonf  aa  water  ie  f(ivea  olr,  tbe  reeidud  solidiflea,  for  tlie  moit 


Tot.  XL 


:  orrorH-wTCLius 


RB^  IBS  Be  Hvooet  prsrifiaa  br  iwf  jtfMBk 


MC U4  ^   sr-ts .    H-ri 

»o  -  ■■  —   aria 

i«»  _-  1 


of  pbasphonui,  ptm  off  1^ 
fTOJttlly  fml  «  Bqttif^    vhlch    ftppefift  to  caM 

ate  k^-divcfclom  &&d  ftcoaita&ilic  ftri<ts  ^  WA) 


— Ofattiaed  Irjr  Mislttgtti 


a«r 

imtf 

_  144     „     40-44     _ 
_     U     _       3-M 
_     18     _       1-81      „ 
^Itt     ^    St-Jft     ^ 
_    00    -    K-4I 

MB, 

^r   - 

-  ^ 

10  o 

i.  B^sic  —  Fonoed  br  sitnntiiig  ui  aqaeoiu  solution  of  tke  lal 
vi^  ftHMoaa^  aad  pRdpiudng  vitii  nitrmte  of  ailrer.  Wliite  eutj 
MciprtaKw  vkidi  BUT  b«  puificd  bj  waabiqg  with  water  and 
Witiita  paper. 


Drifrf  •«*■  m/  ^ritrmL 

Ptob«L 

J4  C  -, , 

.- ™  144     ™ 

M-93    .... 

w..     50-17 

X  __ 

-— _..     14     .... 

2-91 

UH 

_ _ _ _..,.     11     .... 

2-M     .... 

—       «-4l 

J-^« 

_ 216     .... 

44-92     .... 

^.     44-6& 

WO 

„     M    — 

19^ 

it 


XfO,iySW*AgO»  +  Aq  _..  4«I     «  100*60 
IV^I  wt*r^*  tfcb  tth  ss  htiautiM  to  ■  IShmAe  dtmaie  mM    fiMflTHaflB , 
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AnUimihmlL  —  Obtsiued  by  saturatiOfT  citranilic  acid  with  aniliDe. 
Spherical  eroopa  of  crystals  very  solable  in  alcohol.  When  dried  over 
oil  of  vitnol,  they  give  off  only  a  small  quantity  of  hygroscopic  water. 
(^ebal.) 

Qyttals  dried  09$r  oil  qf  vitriol,  Pebal. 

36  C „ 216  .„  63-16  63-05 

2  N 28  ....   8-19 

18  H 18  ....   6-26  5-34 

10  O 80  ....  23-39 

C»NH',C«NH"0» 342  ....  100-00 


1-  Gitrobianil. 
0»K«H'K)«  =  C»*(C»H»0')NAdH»,0». 

Pebal.     Ann.  Pharm.  82,  87.  * 

PAinyl'dMrnide, 

Obtained,  together  with  oitranilide  and  citranilic  acid,  by  h'Mting 
(utric  acid  with  a  slight  excess  of  aniline  to  a  temperature  between  140 
and  150°,  OS  long  as  bubbles  of  vapoar  of  water  and  aniline  are  given 
off.  The  mixture  forms  on  coolings  a  brown-red  glass,  which,  when 
boiled  with  water,  yields  a  solution  of  citranilic  acid,  and  a  pale  vellow 
residue,  soluble  in  alcohol.  The  alcoholio  solution,  decolorisecl  with 
animal  charcoal,  yieUs  thin  prismatic  crystals  of  citranilide,  and  hex- 
agonal tables  of  citrobianil.—"  The  latter  subitaneeraay  be  obtained  leparatelj 
hj  nuxioc  citric  add  and  aoiUne  ia  the  proportion  required  to  form  a  bibaslc  salt^  and 
hatting  the  mixtnre  to  150*  as  long  as  water  is  given  off.  —  It  is  also  obtained  by 
heating  citranilic  acid  with  aniline  to  about  150^ 

C^NH"©'"  +  C^NH'  =  C»N2H'»08  +  2HO. 

The  crystals  are  purified  by  treatment  with  animal  charcoal  and 
reciystallisation. 

Transparent,  colourless,  six-sided  laminse  or  tables,  which  are  per- 
manent in  the  air,  and  do  not  diminish  in  weight  when  left  over  oil  of 
TitrioL  —  [For  the  crystalline  form  vid,  Sdubni,  BettimmuHg  dtr  Krffttallgntalten  in 
tekem.  Laborat.  trxtugt.  Produkte:  "WieUt  1855.  —  The  alcohollO  solution  is 
neutral  to  test-paper. 

Dried  over  oil  of  vitriol,  Pebal. 

36  C  .- ^  216  ....  66*66  ..;....,  66*51 

2N. »    28  ....   8-64 

16  H 16  ....   4-94  5*04 

8  0 64  ....  19-76 

C^N'HWO"  324  ....  10000 

—  2C>*NH',C°H«0»  -  6H0  «=  bibasic  citrate  of  aniline  minia  6  At  water. 

The  alcoholic  solation  of  the  prodnct  obtained  by  heating  the  mixture  of  citric 
acid  and  aniline  (p.  406),  yielded,  Mdcs  the  cryitoU  of  citraniUde  and  the  hsxigonal 

2  n  2 


1 4f  lk»  ^^amm^m  tm^j.  'with  hj^x^tMoik  «iA  }»i^ 


dec 

MO 


_  11*  _  £316 , 

_    »  —  8-l§ 

«    tf  _  S-l*     

„    W  »  S»^ 


5-41 


C'jr^-o* 


341    _  IW^ 


K«>iH=^,C«H»0»»  -  tHO- 


TW  Kid  B^ti  at  ftbont  153°,  ginng  off  wat^r  and  bein^  mT«ki 
into  cfCnl»«aJl.  —  Heated  ui  a  sealed  tabe,  it  jietdii  nnilinL,  auj  niiitatjr 
^bo  ciduuiJe  acid  : 


I  ^Lneated  witb  AQiiiDd,  it/ielda  dlranilide  and  water: 


QtMrnii^*,     The  acid  du9c»Tve«  «pariogly  m  water. 
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It  18  monobasio,  the  formnla  of  its  salit  beiug  CN^H'^MO"*. 

Baryta-Kdt,  C*N»H"BaO»'».  —  Chloride  of  barium,  added  to  an 
ac^aeons  solutioa  of  the  ammonia-salt,  throws  down  a  white,  amorphous 
precipitate,  which,  after  being  washed,  pressed  between  paper  and  dried 
at  80°,  bakes  together  at  100  ,  and  absorbs  moisture  from  the  air.  Tbo 
salt  dried  at  80°  contains  18*48  p.  c.  baryta. 

Silver-salt.  —  A  neutral  solution  of  the  acid  in  dilute  ammonia  forms 
Trith  nitrate  of  silver,  a  white  precipitate,  which,  when  washed  with 
water,  pressed  between  bibulous  paper,  and  dried  over  oil  of  vitriol, 
exhibits  the  following  composition; 


36  C  

2  N  

216    ., 

28    .. 

..    48-10    .... 
..      6-23 
..      3-78    .... 
..     24-07     .... 
..     17-82 

PebaL 

....     47-81 

17  H 

17    .. 

....      3-87 

Ag 

10  O 

' 108    .. 

80 

....     24-01 

C»N2H"Ag0^o 449     ....  lOO'OO 

AniltTie-taU.  —  The  solution  obtained  by  digesting  the  acid  with  warm 
aqueous  aniline,  yields  the  salt  by  evaporation,  in  colourless,  transparent 
laminiB,  which  lose  but  little  of  their  weight  when  placed  over  oil  of 
vitriol. 


48  C  

...  288     . 
...     42     . 

...    66-21    .... 
...       9-65 
...      5-75    .... 
...     18-39 

Febal. 
....    6618 

3  N  

25  H 

...     25     ., 
...     80     . 

....      6-89 

10  O  

C"NH^C»N«HWOW 

...  435     . 

...  100-00 

The  acid  dissolves  readily  in  alcohol.  (PebaL) 


%  Citranilide. 
C*N»H«0»  =  C»(C"H»0«)NAd'H",0'. 

PfiBAL.  Ann.  Pharm.  82,  S6^ 

Citrtmanilidt  Ph^yt-ciiramide. 

Preparation  (p.  465).  —  Dissolves  very  sparinglvj  or  not  at  all  in  water, 
and  not  very  easily  in  boiling  alcohol,  from  which,  however,  it  is  depo- 
sited by  spontaneous  evaporation,  in  colourless,  flat,  perpendicularly 
truncated  prisms,  longitudinally  striated,  having  a  moth er-of  pearl  InstrSi 
and  generally  arranged  in  concentric  groups.  The  crystals  no  not  lose 
weight  when  placed  over  oil  of  vitriol.  Their  solution  is  neutral  to 
yegotable  colours.  They  are  not  perceptibly  altered  by  boiling  with 
potash-ley  of  sp.  gr.  1*27,  or  with  strong  ammonia,  and  may  therefore  be 
freed  in  this  manner  from  the  adhering  six-sided  tables  of  citrobianil 
which  are  dissolved  by  the  alkali. 


•»  <T 


trrita-t  XT 


i£^  ii&afT&ms.      To  icpaate  tk  Itfv 

f<£l;ttjir  of  cariKa;  sod  tbe  eaii» 

n^kide  of  cu^H  bj  jum 

a  Aram  of  dijtf 


or  br 


CC'^'-'CTj 


SWCiSS. 


12  C       _ 

-     -*«    — 

»-17 

*  H  ._  .  .     - 

^-0    .... 

3-24 

2  a 

70-8 

2d-M 

12  O  _    .. 

.    96-0    „ 

38-90 

C-H'CIH)' _  246-8 


100-00 


Befaid(m 

X9-2& 

2-39 

S8-U 


Tbe  Acid  heated  to  100"  io  ft  correot  of  «r  giro*  off  hTdioeUorie  loL 
Ju,  tanw  browD,  and  jieia«  aoonitie  acid  la  a  wmiciTtUlIiDe  ftta : 

CKH'CPOe  «  2Ha  +  C»H«0» 

rbo  ei78tal0  in  contact  with  water  or  moist  air,   beeome  fcoaM  tt^ 
WTorted  into  citric  acid. 

C»H«CIH)K  +  2H0  -  CmH>»  -f  2HCI, 
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i>ry  ammoniacal  pm  acts  violently  ou  the  acid,  forming  a  black  vesicular 
niKU.  —  In  contact  with  anliydrous  aniline,  tho  acid  becomes  etrongly 
and  yields  aconitobianil  (p.  409). 

C"U"CPO"  +  2C»iilV  ^  C*Nm'*0«  +  2HC1  +  6H0.  U. 


Oxyamidogen-nndetu  CAdH'O*. 

Lactamic  Acid. 
C»NH"0«  =  C^AdH'OSO*. 

pEiouzE.  N.  Ann.  Chim.  Phys.  13,  260,  also  Ann.  Pharm.  5Z,  115. 
Laurent.  Compi.  rend.  20,  512.  —  Compt.  chim.  1845,  151. 

The  lactamide  which  Pelonxe  diBcoTered  in   1845,  tu  found  by  Laurent  to  be 
laetafflate  of  ammonia. 


Lact^mate  of  A  mmfinift,  — Ff/onw'f  Luciamid*.—  1 .  Tisctido  absorbs 
ammoniacal  g^aa  with  rtso  of  tcraperataro,  gradually  a^umin^  the  liquid 
form,  and  bcinp  finally  converted  into  lactaniide  NH',  C'-H*0",  which 
crystallises  from  alcohol  in  right  rectangular  prisms.  ^Pelouze.)  With 
iqueous  alkalis,  but  only  when  heated,  and  very  slowly  even  then,  it 
gives  off  ammonia,  and  teaves  a  salt  of  lactic  acid.  It  diasolrce  in  water 
without  decomposition;  but  when  tho  solution  \s  heated  in  close  res8e]«, 
ftt  teinperaturea  above  100",  it  is  converted  into  Inetato  of  animooin.  It 
does  not  combine,  cither  with  acids  or  with  bases.  It  dissoWea  ahnn- 
Hautly  in  alcohol,  uud  crystallises  when  the  solution  is  cooled  or  evapo- 
rated   (Pelouze.) 

2.  Lactic  anhydride  absorbs  2  At.  dry  ammoniacal  j^as.  In  this 
compound  =  2NH^C"H'"0"^  (probably  2NH»,C"H»0»  + 2110),  tho  am- 
monia can  bo  detected  by  ordinary  reagents.  (Pelonie.)  —  Lactic 
anhydride  dissolved  in  absolute  alcohol  and  satnrated  with  ammonia, 
yields,  by  evaporation  and  cooling,  tabular  crystals,  very  easily  soluble 
m  water  and  alcohol,  agreeing  lu  character  with  Pelouze's  lactamide^  and 
•ODtaioing; 

Tabin  (2).  Loarent. 

12  C „ 72  ....  -iO-iS     40-0 

«N    ....» « «    28  ....  15-73 

UU    ». 14  ....      7-87    7-8 

8  0    „ 64  ....  35-95 

C»AdH"(NH«)0«      .  178    ..     10000 

The  above-mentioned  alcoholic  solution  of  (bo  anhydride  saturated 
with  ammonia,  if  freed  by  boiling  from  exoesa  of  ammonia,  gives  with 
excess  of  bichloride  of  platinum,  a  precipitate  of  ehloroplatioate  of 
ammonium;  but  tho  liquid  filtered  therefrom  yields,  after  hping  boiled  for 
an  liour,  a  fresh  precipitate,  a  proof  that  only  part  of  the  ammonia  U 
contained  in  the  compound  in  its  ordinary  state.     The  compound  which 


I 


UOL  CfaiiL  ML  Hu 

KnaaaiL.     -"jne-k^  _7<»-/?l  5.  i*:. — J.  P^arm^  191,  37a 

3«irr3uj  i  -'i£iT    .'.  _£.m.  'SI  m.  /iw.    *.  257;  alaoj.  Pkmn.i^. 

it*    Lsf^  ^1.1.  .-  tmi..  ?:>.  1*1;  w»  J.  fr,  Ckewi.  24  364. 
Tas^QZH.     -    ^11-    .  i.j».  .-11*.  15.  -1*^;  also  .V.  y.  Pkarm,  7, 1;  ib 

_*i.i>  ."W-it  J-I    Hi.  VAi  rf'l /".  Ciok  35,  12S. 
Xyg^TTttJZ  i  KLija&s^  ^«a.  f*ic/«.  63,  83:  70,  241. 
X9i£2CLZj^jr.     ^i.F.  ^ir-TL  ^5.00;^ 
iL  ?rtSi.-x»3^    -iLiL  .- ia-K.  *j.  247;  &1.  352. 


'  •-.•< 


KTS^I^JM^r, 


u-£  ;  r;^xr«-i  W  Boaulon  Ugxmiin  (A.  G4i. 
3i  V*=,=c:bi  i.V.  CrVA/,  2,  622),  „  ,  eonpioi 
rfc  j^sfc;-:  i^.z.  -rr.i.  li.^Li.  r.i::ir:  xrAm  rfcogntded  ms  a  pecolur  wed  W 
S»r^j:zs.  ▼"-<  f:.izi  ::  Er  t>;^:  i= jaal  fsbftuces;  aUeorerea  a  ami 
ijzsfi,  1?  T : '  -Y?r  r.-v:.  cr  3r»r-=zc-u  who  rvgmrded  Uie  existence  of  bent 
*r..£  i*  £  r-r-r.-i  M. ?.--:.--:>.  tie  Gepoiate  existence  of  tlwaciitf 
A-ir  ii  li  WAS  :ir:-:4;=ti:>e^:*'/.i*-«J  bjGav-Lussae,  Peloaxe,  Botout. 
r:v:=T  s  Jji^z.'-xri:.  wheT>Ea5  ;Le  acid  of  flesh  is  still  admittoJ  if 
L:*>  C  X  c:.<rs  :>  eihib:!  uifereace^  The  rtueic  acid  of  Proust  (iu- 
iH  rtr  .":^x*  10.  S3;  a^so  3*.  Tr.  4.  I,  212).  proanoed  in  the  pati^eCMi 
C4  cl«^  cr  ^Isi^a  5=*ier  wa:er.  ia  which  Braconnot  (^nn.  Ckiau  Fkp. 
5^N  X.V;  also'-V.  i"-.  IS,  STO  also  found  leacin,  an  animal  sabstucecoloUi 
^^  vaser  asi  a'lvhol  and  pneclpiuble  bj  tanuin,  a  partially  rcdniied  ai 
in;  a  l-an;xc  U£te.  bat  in  other  respects  resembling  batTneioi 

«ceticacid.  and  5maU  i^oaatities  of  chloride  of  potassium  and 

ktji$h C11T  consist  chiefly  of  lactic  acid. 


Sources.  1.  In  vegetable  eubstanccs  wbicU  have  turneJ  sour  (p.  474.) 
—  2.  In  many  jmiU  of  tbo  nuimal  body,  sometimes  free,  sometimes 
combined  with  alkalis,  oa  iu  Bosh,  blood,  milk,  urine,  &c.  (Bcrzeliua); 
also  in  the  yolk  of  egg  (Gobley,  *V.  /.  Pkann.  9,  105),  and  in  the 
goetrio  juice.  (Bernanl,  Barre^wil,  Liu>.saigne.)  Kespcctiu^  the  occur- 
ence of  this  acid  in  the  animal  body,  there  is  however  a  two-fold  doubt, — 
inasmuch  as,  on  the  one  hand,  the  nccurrcuce  of  lactic  or  a  simitar  acid 
in  the  blood  lias  been  disprorod  by  Enderlin  (Ann.  Plutrm.  46,  164); 
and  ita  occnrreuco  iu  tho  uriuo  (from  which  Lchmnun,  J.  pr.  Cheni, 
2o,  15,  states  that  ho  obtained  lactate  of  zluc,  which  however  may  hare 
been  the  compoundof  cratlnine  with  chloride  of  zinc),  has  been  disproved 
by  Liebig  (Ann.  Ffuinii.  02,  337)  and  by  Heintz  (J'of/(/.  62,  602),— and 
tt«  existence  in  the  gastric  juico  has  been  shown  lo  be  improlmble  by 
Blondlot  (J.  Chim.  ml-il.  20,  380),  and  bv  Enderlin  (Ann  Phaj*m.  40, 
122);— whilo  on  the  other  hand  tho  acid  of  Hesh  is  perhaps  only  isomorio 
with  luetic  acid. 

Foi^mation.  1.  In  the  oxidation  of  alanine  (ix,  434)  by  nitrous  acid. 
—When  the  nitrous  vapours  evolved  from  starch  and  nitric  acid  are 
passed,  first  through  a  cold  voi^sel  which  stopij  the  admixed  nitric  acid, 
and  then  into  aqueous  alanine,  nitrogen  gaa  is  evolved  in  large  quantity 
till  tho  alanine  is  completely  dccompmed,  and  likewise  a  email  quantity 
of  nitric  oxide  (proceeding  from  tho  decomposition  of  the  nitrous  arid  by 
tho  water),  and  a  very  acid  liquid  is  formed,  which,  when  gently  evapo- 
rated to  a  ajrrupy  conaistonco,  and  then  shaken  up  with  ether,  gives  up 
to  tho  ether  a  quantity  of  lactic  aoid  possessing  all  its  characteristic 
properties  : 

CNH'O'  +  NO*  -  C"H"0*  +  HO  +  N=. 
[or doubled;  2C«NH^0*  +  2NO'  -  C"H"0"  +  2HO  +  N*.]    (Strecker.) 

This  is  the  moat  striking  example  known  of  tho  formation  of  an  organic 
compound  of  higher  from  one  of  lower  grade.    (Compare  vii,  42.) 

2.  In  the  lactic  acid  fermentation  of  glucose,  common  sugar,  milk-sugar 
and  dextrin.  This  fermentation  precedes  tho  butyric  acid  fermen- 
tation. As  all  these  substances  contain  C*,  H**  and  0**,  in  some 
cases  with  a  few  atoms  of  HO  more  or  less,  their  conversion  into 
lactic  acid  is  explaiued  by  tho  splitting  np  of  an  atom  so  consti- 
tuted into  two,  and  a  new  juxtaposition  of  the  simple  atoms.  Thus, 
C^H^O*  (milk-sugar) +  4H0  =  2C»H"0i»  —  Compare  the  DbM-rTation.  of 
Peloue  fit  Gelis  on  the  butyric  acid  fermcDUtion  (ic,  77). — The  lactic  aicid  fermen- 
tation reqnires,  in  addition  to  the  above*mentioned  sweet  substauccs,  a 
peculiar  ferment,  water,  and  a  temperature  between  20*  and  40°,  but  no 
air,  provided  the  ferment  isprovioualycomidetelydoveloped.  TUe  ferments 
which  induce  lactic  acid  ferraentiition,  are  generally  protoin-substances 
which  have  undergone  some  alteration  by  the  action  of  air  and  water, 
and,  according  to  the  degree  of  that  alteration,  are  cai>able  of  converting 
the  sugar  into  maonito,  gum,  alcohol,  or  lactic  acid.  (Boutron  & 
Fremy.) 

1 .  Casein.  [As  milk  does  not  turn  sour  till  after  the  lapse  of  some  days, 
the  change  appears  to  be  preceded  by  tho  conversion  of  the  casein  dissolved 
in  it  into  the  ferment  by  tho  action  of  oxygen]. — When  milk  turns  sour 
in  warm  air,  only  a  part  of  the  milk-sugar  is  converted  into  lactic  acid, 
onles^E  thi?  acid  be  repeatedly  neutralised  with  limej  inasmuch  a?,  by  com- 
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Lining  with  the  casehi,  it  iaterfcrca  with  tbo  fermenting  power  of  tbu 
Bubitance.  Sour  cheese  washed  with  water  till  it  no  longer  irddeu 
litmus,  and  dlgsolved  in  dilute  carbonate  of  soda,  furnia  with  mitk-fl^^ir 
En  acid  liquid,  tbo  quantity  of  lactic  acid  in  which  coutiniially  inereHM 
by  repeated  Doutmlisation  with  carbonate  of  eoda  and  addition  of  niilk- 
»ngar;  nevertheless  the  caMin  (perhaps  by  convereioD  into  another  kiud 
of  ferment)  nltimately  loses  itfi  power  of  cunvortin^r  further  qnastitiei  of 
milk-tiugar  into  lactic  nciil.  The  milk  which  hn«  tornedgour  Iikewi«epftM« 
into  a  8tnte  of  putrefactioaj  unle^  the  power  of  formiag  lactic  aeidbt 
restored  by  removal  of  the  acid  already  formed.   (Boutroo  A  Fremj.) 

2.  Altrtfii  Gluten  and  gubstamys  of  like  naturf.  Diastase  BTpniid  for 
two  or  three  dBys  to  moist  air,  converts  sugar  and  ftarch,  in  preaenoi  of 
water,  into  lactio  acid,  without  formation  of  jpLe;  the  starch  ii  probably 
first  converted  iuto  dextrin.  — Slightly  moistened  harUy-malt,  wbiofa  hu 
been  exposed  to  the  air  for  two  or  three  days^  forms  with  water  at  teon^ 
raturea  between  20"  and  30',  lactic  acid  (hat  no  nmnnito)  and  oltinuMjr, 
in  coneetjucncc  of  a  further  alteration  of  the  diastase,  renders  the  Iii|iud 
tnrbid  and  deposits  ivine-ferment,  which  then  seta  up  vinous  fermeotJilioa. 
If  the  malt  has  been  heated  to  100^  with  the  water  for  a  length  of  tioM 
difi*erent  from  that  above  staterl,  little  or  no  lactic  acid  is  prodeeid. 
(Boutron  &  Frcmy.) —  Wheat-^Hour  made  up  with  water  to  »  stiff  pui«, 
or  moist  gluten  left  in  a  warm  place  for  two  days,  changes  to  a  lactic  mad 
ferment  having  a  disagrceablo  udour  of  sour  milk,  and  after  a  longer  lima 
to  a  vinous  ferment,  the  odour  of  which  is  less  unplcAntnt.  (Fowneii 
I*fiif.  Moff.  J.  21,  355.)  —  The  cwigulum  from  B/inow/*fni/jfc  which 
turned  sotir  converts  a  solntion  of  common  sugar  coropletoly  iuto 
acid,  acetic  acid  and  gum.    (Boutron  &.  Fremy.) 

3.  Animal  Mnnbrnvfsf.  —  Tbo  well  washed  eoati/vf  of  tht  tiomaAi 
the  calf  or  dog,  after  being  kept  for  a  short  lime  under  water,  acq( 
the  power  of  converting  sugar  into  lactic  acid;  and  welt  driod 
bladder,  lliough  it  remains  a  long  time  inaclire  in  ilry  air,  neveri 
acquires  by  exposure  to  moist  air.  the  power  of  converting  M^sr  int* 
lactic  acid  or  a  similar  ooiil,  tbo  limo-satt  of  which  is  however  iiuoloUc 
iu  alcohol.  (Boutron  \' Frcmy.)  —  When  the  tiltored  liquid  obtained  by 
stirring  up  cumminuie^l  culf's  liver  with  water  is  mixed  with  carbonate  ef 
lime  and  set  aside  at  a  temperature  between  2j'  and  35",  it  euterm  iaW 
rapid  fermentation,  but  without  emitting  any  unpleasant  odoor,  and  iW 
soger  contained  in  tlio  liver  a  converted  into  lactic  acid  identical  witli 
that  which  is  obUiiuod  from  milk.   (Peesaigncs,  iV*.  J.  Phttrm.  25.  2d.) 

The  following  substances,  from  containing  tbotie  ferments  and  a«^, 
likewiso  pass  iuto  the  stato  of  lactic  acid  fcrmeutatiou.  Thu  ^nir  imBct 
which  runs  off  in  tbo  preparation  of  starcli  (Ccrriul);  ^earu,  /TTiij,  rim 
or  ^fUf  (hut/fi^  und  juice  of  mangoM-wurzri  set  asido  in  contact  with  wetit 
(Bracoonot);  dtcoction,  o/oafM  or  mifJc  o/alniowh  (A.  Vo^cl);  StnurhrwKi, 
without  any  acetic  acid  (Liebig,  Arm,  J'hann.  23,  U3);  pickldd  Mb<# 
carn)iM  (Wittstein,  Hfpfft,  «5,  370);  formculiug  pickieU  cucumber,  till 
bul^ic  acid  begins  to  form  (Marohand,  J.  pr.  Chem.  33,  ^G)i  Xna 
vumiM  sot  aside  with  water  (Corriol,  y.  y'A</r7n.  11,403;  Ifl,  i5.'aail 
373.  ami  J.  sciinc.  J'ht/x.  3,  241).  The  *>«*•  tan-liquor  obuuaeil  by 
exhausting  wiib  water  the  bark  which  has  been  netKl  for  tannii^  i*  nlw 
rich  in  lactic  aciJ.  (Hnuronnut,  Ann.  C/tim.  J*ky$.  50.  376;  eleo  ^c^ 
6G,  320;  also  Ann.  P/utrtA.  5,  275.)  Tbo  iuiee  of  the  edibU  boUt^i 
formoQtod  with  carboiuue  ot  lime,  likewise  yields  a  considenbie  qeeniity 
of  lactate  of  lime.     (DeMaignee.) 
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Darinj^  the  lactic  acid  fermentation*  there  is  often  formed^  in  aildition 
to  lantic  acid,  a  p^immy  substance,  and  a  peculiar  acid  wboso  Hmc-salt 
diMolres  more  abundantly  in  absolute  alcolml  than  lactaUi  of  lime,  uud 
in  the  crvstaUised  state  contains  CaO,C"'H"0*  +  12  Aq.  {Engelhardt 
&  Maddrell.) 

The  subsequent  conversion  of  the  lactic  acid  formed  in  the  carlior 
Btatje  of  the  fermentation  into  butyric  acid,  appears  to  result  from  the 
action  of  the  same  ferment.  Perfectly  puro  luctato  of  lime  dissolved  in 
water,  and  kept  at  a  tomporature  of  30""  for  six  weeks,  <loe8  not  yield  any 
butyric  acid;  but  the  lime-salt  which  has  Ireeu  but  iiuperfectly  freed 
from  cheeso  by  two  crj'stillisations,  and  is  otherwise  free  from  fat,  or 
pure  lactate  of  limo  prepared  from  the  pure  acid  and  carbonate  of  lime, 
and  mixed  with  cheese,  does  yield  butyric  acid  when  similarly  treated. 
(Engelbardt  &  Rladdrcll.) 

Grape-sugar  mixed  with  cheese  is  conrcrtcd  into  lactic  acid  more 
quickly  than  common  sn^r.  Starch  (compare,  however,  Gobky,  j».  476),  and 
mannite  mixed  with  water  and  cheese  do  not  enter  into  the  lactic  acid 
fenneniation.  (H.  t.  Bliicher,  Pofjfr.  63,  424.) 

Tho  juice  of  mountaiu-osh  berries  neutralised  with  carbonate  of  lime, 
and  mixed  with  yoast.  enters  into  fermeutatinn  at  ordinary  temperatures, 
yieldinf?  priucipally  lactic  acid  with  n  very  small  quantity  of  succinic 
acid.  (W.  Baer,  Arch.  Pharm.  [2],  69,  147.)  Tho  acid  residue  of  cider 
contains  a  considerable  qeantity  of  lactic  acid,  probably  resulting  from 
the  fermentation  of  lactntc  of  limo  contained  in  tho  juice  of  the  apples. 
(Winckler  JakrL  pi\  Pharm.  22,  300.) 

Tbo  pre>ienco  of  nicotine  interferes  with  the  lactic  acid  fermentation. 
(E.  Robin,  Oompt.  rend.  32,  773.) 

Preparation,  I.  From  varimu  kinds  of  Sugar.  —  1.  An  aqueous 
solution  of  100  pta.  of  grape-sugar  (cane  or  milk-sujifar),  exhibiting  tbo 
density  of  8°  to  10"  Bm.  is  mixed  with  S  or  10  pts.  of  iroiix  sour  cheese, 
as  purchased  in  the  market,  —  or  100  pts.  of  eugar  are  ditisolved  in  100 
to  150  pts.  of  milk,  and  such  a  (]uantity  of  water  tliat  the  liquid  exhibits 
a  density  of  10'  Hm.,  and  either, of  these  mixtures  is  placcii,  together 
with  50  pts.  of  chalk,  in  an  open  vessel*  and  expOKod  to  the  sun  for 
aeveral  weeks  with  frequent  agitation,  till  tho  resulting  lactate  of  limo 
begioi  to  change  into  butyrate.  (Pelouze  and  Gelis.)  As  lactate  of  lime 
is  much  less  soluble  than  butyrate,  the  conversion  of  tho  former  into  the 
latter  may  be  recognised,  when  strong  solutions  of  sugar  are  used,  by 
the  diminution  of  tho  crystaliino  mass  produced  at  6rst.  If  the  process 
be  too  soon  interrupted,  a  large  quantity  of  sugar  reuiains  unaltered. 

2.  Six  pounds  of  canc-sngar  and  half  an  ounce  of  tartaric  acid  (which 
serves  to  convert  tho  cano-sugar  into  glucose)  are  dissolved  in  26  pounds 
of  boiling  water;  3  pouuds  of  levi^tcd  chalk  added  after  two  days, 
together  with  4  oz.  of  stinking  hand-cheese^  suspended  in  eight  pounds 
of  sour  milk  (decaying  cheese  favours  the  production  of  lactic  acid  and 
retards  its  conversion  into  butyric  acid);  tho  mixture  set  aside  at  a 
temperataro  between  30^  and  35^,  and  will  stirred  every  day,  till,  iu  the 
course  of  six  or  eight  days,  it  is  converted  iolo  a  stitf  [>aste  of  lactate 
of  lime;  this  paste  hoiled  for  an  hour  with  half  an  ounco  of  quick  lime 
and  20  pounds  of  water;  the  solution  etruincd  through  a  cloth  lilteraud 
evaporateil  to  a  syrup;  the  orystalliue  mas.1  which  forms  in  four  days, 
pressed,  first  by  itself,  then  tfareo  or  four  times,  after  b.iving  been  each 
time  stirred  up,  with  ^  pL  of  cold  waterj  and  the  lactate  of  lime  thus 
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purified  i«  diseolved  in  twico  iU  weight  of  l)oi1in|^  'nater.  To  the  solntioa 
of  overj  32  pts.  of  ilie  lime-salt  tlterc  is  then  added  a  mixture  of  7  pU. 
oil  of  vitriol  and  7  pt$.  water;  the  Uctic  acid,  wbilo  stilt  hot,  straiiMd 
tIirou<;b  linon  to  sepurate  it  from  sulphate  of  lime;  the  filtrate  obtained 
from  7  pts.  of  oil  of  vitriul  boiled  with  1|  pis.  ciirbouato  of  cine  for  a 
qunrter  of  an  hour  (by  longer  boiling  a  very  sparingly  solublo  ba«io  salt 
is  formed);  the  liqnid  tiltercd  boiling  hot;  the  cotuurless  crystal tiaograiM 
of  lactate  of  lino  which  separate  on  coolinjir,  freetl  from  sulphuric  acid 
by  washing  with  cold  water;  and  ndditioiial  <|aantitie8  of  crystallioa 
grains  obtiiiued  by  evaporating  the  mother-liquor,  almost  to  the  end. 
Lastly,  1  pt.  of  the  zinc-salt  is  dissolved  in  7^  pts.  of  boiling  vatcir; 
sulphuretted  hydrogen  passed  through  the  solution  an  long  as  sulphide  of 
zinc  is  precipitated;  and  tho  filtrate  boiled  and  evaporated  on  the  water- 
bath  to  a  syrup,  wheieupou  8  pts.  of  the  rinc-salt  yield  5  pta.  of  sjrrnpy 
lactic  acid.  (Bensch,  .Hitn.  Fkaim.  GI,  174.) — By  this  process,  100  pta 
of  cane-sugar  yield  1 17  pt^.  of  lactate  of  lime,  which,  if  the  sugar  wai 
white,  is  colourless,  and  docs  not  require  to  be  purified  by  pressure.  U 
the  carbonate  of  ziuc  contains  lime  and  magnesia,  thc&o  baecs  pass  over 
to  the  lactic  acid,  which,  after  being  evaporated  to  a  syrup,  must  bo 
dissolved  in  ether,  and  separated  from  tho  lactates  of  limo  and  magnesis 
by  filtration  and  evaporation.  Tho  lime-salt  may  however,  without  £nl 
preparing  the  ztnc-t^alt  fmm  it,  bo  freed  by  repeated  cryfitiLlliisatiou  frx>m  a 
nitrogenoufi  sub.stancc  which  obstiuately  adheres  to  it;  its  solntion  in  ibe 
smallest  possible  quantity  of  water,  mixed  with  a  quantity  of  poft 
sulphuric  acid  not  quite  sufficient  to  decompose  it;  the  mixture  boat*! 
with  alcohol  till  tho  sulphate  of  lime  is  completely  separated;  the  filtrats 
evaporated  lu  a  ^yrup;  tho  syrup  dissolved  in  ether;  and  the  etKereol 
solution  filtered  and  cvajK>rated.  (Engclhardt  &  ^Uddrcll.) 

3.  Into  a  stone-ware  jnr  holding  3  litres,  are  introduced  250  _ 
of  milk-sugar,  200  grm.  of  powdered  chalk,  1  litre  of  skimmed  milk 
sufficient  water  to  fill  the  jar.  and  the  mixturo  is  then  exposed  to 
peraturo  between  25"  and  30°,  frequently  stirred,  and  the  water  replaced 
as  it  evaporate.9,  till  the  evolution  of  carbouio  acid  ocasos,  a  soar 
and  chccsc-like  odour  becomes  perceptible,  and  tho  chalk-powder  bai 
become  granular, — a  change  which  takes  place  in  about  12  dara  Tbs 
liquid  is  then  boiled  for  a  quarter  of  an  hour,  and  separated  from  tht 
cheese  by  straining  through  flannel;  the  residue  washed  with  boil 
water;  the  wliolo  of  the  liquid  dilutoil  with  water,  &Uered  lb 
paper,  and  evaporated  ut  a  gentle  heat;  the  lactate  of  litne  which  se 
after  24  hours,  as  well  as  that  which  is  obtained  by  further  eva 
and  netting  the  mother-liquor  aside,  strongly  pressed  between 
and  the  cake  broken  op  and  dried  in  the  hot  air  chamber.  Tbo 
amounts  to  340  grammes. 

In  a  similar  manner,  lactate  of  lime  may  ho  obtained  :  From 
grammes  of  dextrin,  200  grm.  of  chalk,  2  litres  of  milk  and  half  a  li 
of  water;  from  250  grm.  cane-augar,  200  grm.  chalk,  2  litres  of  milk  aad 
half  a  litre  of  water  left  for  8  days  at  a  temperature  between  25^  and  30* 
(if  it  be  left  for  a  longer  time,  a  considerable  quantity  uf  tho  lactic  aciii  il 
converted  into  butyric  acid);  uud  at  lower  teDif>oraturc8  (15°  to  SO*)  a 
viscous  fermentation  goes  on,  whereas  between  25°  and  30^,  piuiiM 
thsre  is  no  deticioncy  of  ferment,  nothing  but  lactic  acid  fcrmentatifla 
tekoa  p!acc,  antl  in  a' days.  280  pt«.  uf  lactate  of  limo  are  obtained^,— 
from  pulverised  wheat-;^tarch,  and  the  other  materials  nl  oTci  mcDlioissJ 
added  in  the  same  proportion  (in  24  hour^,  brisk  but  not  viaooits 
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tton;  the  starch,  winch  dnrin^  the  first  days  remains  in  a  thick  layer  at 
the  bottom  of  the  vessel,  gradually  dissolves);  —  from  gum  arahic,  with 
the  same  additions  in  the  fiamc  proportions  aa  with  cane-sugar,  but 
without  water  (the  fermentation,  which  is  not  viscous,  begins  in  24 
hours,  but  in  10  days  produces  only  a  small  quantity  of  lactate  of  lime). 
—  Beer-yeast  also,  instead  of  milk,  produces  lactic  acid  with  milk- 
sugar,  cane-sugar,  dextrin,  starcli,  or  gum.  (Gobley,  ^V.  J.  Phaiin. 
6,  54.) 

4,  A  mixture  of  25  pts.  of  milk-sngar,  20  pts.  of  chalk-dust,  100  pts. 
of  skimmed  milk,  and  200  pts.  of  water,  Is  set  aside  for  44  days  at  a 
temperature  of  24%  till  all  the  chalk  is  dissolved;  the  acid  lifjuiil  then 
heated  (but  not  to  the  boiling'  point);  the  curd  strained  by  pressure;  the 
turbid  liquid  clarified  by  deeantatinn,  straining  thronj^h  groy  paper,  and 
boiling  with  white  of  egg;  the  solution  of  lactate  of  lime  evaporated  to 
the  crystallising  point,  and  the  salt  rccrystalliscd  several  times  from  hot 
water.  (Wackcnrodcr.) 

5.  The  solution  of  300  grammes  of  milk-snpar  in  4  litres  of  milk,  is 
placed  in  the  open  air  at  a  temperature  of  25"*  to  30^,  and  neutraliEsd 
with  bicarbonate  of  soda  as  often  as  it  becomes  sour,  perhaps  every  two 
days;  boiled  when  it  no  longer  turns  acid;  Hltered  from  the  curd;  care- 
fully  evaporated  to  a  syrup;  and  the  syrup  dissolved  in  moderately  warm 
alcohol  of  ^f(°  Bm.  By  treating  this  liltcred  alcoholic  solution  of  lactate 
of  soda  with  sulphuric  at'id  to  precipitate  the  sodn,  and  saturating  the 
filtered  lactic  acid  with  clialk,  crystallised  lactate  of  lime  is  obtained,  and 
may  bo  purified  by  further  treatment.  (Bontron  &  Fremy,  J.  Pkarm. 
27,  341.) 

II.  From  milJc  uhich  hai  turned  sottr.  —  1.  Scheele  evaporates  sonr 
whey  to  J;  filters  the  liquid  from  the  cnrd;  precipitates  the  phosphoric 
acid  from  it  with  lime;  filters;  ililntes  with  3  pts.  water;  precipitates  the 
lime  by  careful  addition  of  oxalic  acid;  filters;  evaporates  to  the  oon- 
sistenco  of  honey;  extracts  the  lactic  acid  with  alcohol;  filters;  dilutes 
with  water,  and  evaporates.  Burzelius  digests  the  acid  thusoblaineU  with 
carbonate  of  lead;  filters;  precipitates  llie  dissolved  lead  with  sulphuretted 
hydrogen,  filters,  and  evaporates.  ■ —  2.  Tho  filtered  solution  of  sour  wbev 
evaporated  nearly  to  dryness,  in  strong  alcohol,  is  mixed  with  alcoholic 
tartaric  acid,  as  long  as  any  precipitate  of  tartrate  of  potash  soda,  and 
lime  is  formed;  the  liquid  decanted  after  24  hours,  and  cvafjorated;  the 
residao  dissolved  in  water;  the  solution  digested  with  carbonate  of  leatl, 
tilt  lead  dissolves  in  it;  tho  filtrate  evaporated,  neutralised  with  carbonate 
of  baryta,  again  filtered,  and  diluted  with  water;  the  whole  of  tho  har^'ta 
precipitated  by  sulphate  of  zinc;  and  tfie  filtrate  evaporated  till  lactate 
of  zino  crystallises  ouL  [BerzeWua,  Left rb,  A  u\*/.  5,  v.  241.)  For  the  earlier 
methods  of  Berzolius,  sec  Pofff/.  19,  26.  —  For  Cap  and  0.  Henry's  pro- 
cess, J,  Pharm.  25,  138;  also  Aiuu  P/iat-m.  30,  106. 

III.  From  juice  of  Manfjold-wurzel.  —  The  syrup,  after  it  has  turned 
sour,  id  evaporated,  (or  sour  rice-water  is  evaporated  nearly  to  dryness, 
the  residue  exhausted  with  nlrohol,  and  the  solution  evaporated  co  a 
syrnp);  the  acid  diluted  with  water  and  eatumtcil  with  oxide  of  zinc;  tho 
liquid  filiored;  tlio  lactate  of  zino  purified  by  repeated  crystallisation; 
the  purified  salt  dissolved  in  hot  water;  tho  oxide  of  zinc  precipitated; 
the  liquid  filtorc'I;  the  baryta  prccipilutod  by  the  required  quantity  of 
sulphuric  acid;  and  tho  liquid  again  fi]ttiro<l  and  evaporated.  (Braconnot) 
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Any  ffulpliiiric  acid  that  may  remain  mixed  with  it  is  precipitatod  by 
carbonate  of  lead,  and  the  load  remored   by  eulpbarettcd   hydrog«a. — 

2.  The  6our  juico  of  nmiic;obl-wurzcl  evaporated  to  a  syrup  (or  wu 
whey,  or  the  sour  water  of  the  starch-manufacture,)  is  mixed  with  bydtild 
of  potash;  the  majpna  boiled  with  alcohol  of  36'  Bm.;  tbc  lactate  of 
which  remains  after  the  distillation  of  the  aU'oholic  filtrate  diwol 
wann  water;  the  solution  filtered  and  left  to  crystallise;  tfao  c 
purified  by  repeated  crvstailisation  from  alcohol,  and  finally  from  vater; 
and  the  aqueous  solution  decomposed  by  the  required  quantity  of  oxalic 
aoid.  —  A  minilar  iiiothod  h  ]iur&ucd  with  the  ra«ped  nuts  of  dux  vomica^ 
which  havo  been  formcntud  under  water,  cxccptini;  that,  iu  this  omt, 
it  is  not  uccessary  to  add  any  lime-salt,  because  the  fermented  lii^aidt 
although  acid,  still  contains  a  sufficient  quantity  of  lime,  and  that,  aftir 
the  alcohol  has  been  distilled  off  and  the  residue  dimolved  in  water.  Um 
solution  must  be  filtered  to  separate  fat.  (Corriol,  J.  tcicnc.  phyg.  3,  241.) 

3.  Juice  uf  mangold-wurzcl  is  left  to  stand  for  two  months  at  a  ten- 
peratnro  of  25"  to  30\  till  the  fermentation,  which  \s  ul  first  violent, 
and  nccompunicd  by  the  crolution  of  hydro;tren  and  carbonic  arid,  if 
finished;  the  liquid  evaporated  to  a  syrup;  this  svrup  sejiarated  from  the 
mannitc  which  cryatallisca  out,  and  exhausted  with  alcohol;  ihe  alcoholie 
loluiion  evaporated;  the  impure  lactic  acid  which  remains,  dissolved  ia 
water;  the  filtered  Hulntion  saturated  with  carbonate  of  xinc;  the  oryiCab 
of  lactate  of  xinc  obtained  by  evaporating  the  filtratOy  collected  and  bail«d 
with  water  and  animal  charcoal  which  has  been  purified  by  hyd 
acid;  the  liquid  filtered  hot;  and  the  oolonrlesa  crystals  which 
cooling  wnslicd  with  alcohol.  From  these  crystals,  the  acid  la  i 
by  treating  thcni,  first  with  baryta  then  with  sulphuric  acid,  after  whici 
the  liquid  is  evaporated  in  vacuo,  the  residue  diauolved  in  ether,  and  tba 
solution  apiin  evaporated  after  it  has  deposited  a  few  fiocks.  If  the 
should  be  still  not  quite  colourless,  it  must  be  combined  with  lime^ 
witli  animal  charcoal,  the  resulting  crystals  of  the  lime-salt  roo 
first  from  alcohol  then  from  water,  and  their  solutiou  decom 
oxalic  acid.  —  In  a  (imihir  manner;  lactic  ncitl  may  be  prepared  from 
whey,  the  acid  water  of  the  starch-manufaetnre,  Kc  (Julea  Omy 
&,  Peiooze.) 
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Separaiiwi.  of  Ltrctie  acid  frnm  ike  Imf-snU. —  I.  This  salt  i« 
decomposed  by  a  slight  excess  of  oil  of  vitriol  dilutcil  with  a  sixfold 
quantity  of  water;  toe  liquid  mixed  with  alcohol  and  filtered  from  tfce 
gypsum;  the  sulphuric  acid  precipitated  by  lactate  or  acetate  of  lead; 
then,  after  distitling-  ofi*  the  alcohol  and  diluting  with  water,  the  lead  b 
precipitated  by  eulphurctted  hydrogen,  and  the  filtrate  cvnporatH  ow 
the  water-bath.  (BerKeliuK.)- —  2.  From  the  di.*ffolred  linn  >  r  tioM 

10  precipitated  by  the  exactly  requisite  quantity  of  qxu  (Bm> 

connot,  p.  477;  Jules  Oay-Lussac  and  Pelouze,  p.  478;  J.  A.    Bocaaer, 
Beprri,  74,  170.)  —  3.  The  lime-8alt  is  converted  into  a  idnc-salt. 


Sfparaiion  from  the  sinc-tail.  —  1.  By  sulphuretted  hydragco. 
(Beu«ch.) — 3.  By  precipitating  this  line  with  exce««  of  Uuyta-vatcr* 
ftnd  treating  the  filtrato  with  sulphuric  acid,  any  accidental  exoeM  ti 
which  may  be  teniovcl  by  carbonate  of  lead,  the  loail  being  afittwaidi 
pnrcipitatod  by  sulphuretted  hydrogen.  (Jules  Qay-Lu«Ae  ^  Pi 
p.  478.) 
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The  acid  may  l>o  complct?ly  purified  hy  di$$olmng  the  reiiJao  obtAioeJ 
by  evaporation  iii  rMc;*,  Bltcring  from  any  salts  that  niny  bo  present,  and 
evaporating  the  ether. 

Properties.  Colourless  syrup  (Jules  Gay-Lussac  &  Polouze);  nearly 
colourlcM  (Braconnot).  —  Brownish  (Scheclr).  Does  not  solidify  at  24. 
(Knwclhardt  &  Maddrell.)  After  complete  evaporation  in  vacuo,  it  has 
a  specific  gravity  of  20*5.  (Gay-Lussac  A  Pelouze.)  Volatilises  without 
decomposition  at  200*,  only  when  a  platinum  wiro  is  immersed  in  it. 
(Pelouze.)  Inodorous,  bos  an  intolerably  biting,  puro  acid  taste.  (Gay- 
i.uMao4&  Fclouze.) 

Syrvp  dehydrated  at  eotnyUtct^  a*  f/oui&h  at  100*. 

IS  C    „ 72     40-OB 

12  H    12    6  67 

12  O    ,    96 „..    53-33 

C"H»0« ISO    10000 

Gwhardt  (Prici*  CMm.  or*j.  1,  5961  firtt  rtwfd  tlie  fonnnU  from  C«H«0"  Co 
C*'H^'^  •  vhich  hypotlte>)i  iru  afterwnrd«  adopted  more  or  lesi  bf  Laurent  iCompt. 
rtnd.  20.  dl'i).  Engelhunic  &  Maddrell,  and  Istrccker  (Attn,  Pharm.  8i,  2IB).— 
II jrpoUicticol  anhyJroui  lactic  acid  L  ii  according  to  the  old  \\tm  CHl'O*,  according 
to  the  more  recent  view  C'^ll'^'O'". — i^ynipf  lacUc  add  mav  be  ^eg«rd(^d  as  formic  acid 
+  aldcliyde  =  2(C'HJO*,C*U*O'0 

I  Decompositions.     1.  Dry  tiisiiUatioii,     The  ooid,  when   very  gradu- 

ally healed,  becomes  loss  vidcid;  gives  off  at  1:30^  hIowIv  and  without 
evo'jtioo  of  gojRf  colourless  wuter,  together  with  a  (imall  quantity  of 
lactic  acid,  and  leaves  a  palo  ycUow,  Kolid,  en«ily  fusible,  extri'inely 
bitter  residuel  of  lactic  anhydride  =  C«H»0*[C"H'K)^"],  This  residue 
remitins  unaltered  up  to  250",  but  from  250^  to  300",  at  which  tompe- 
raturv  the  decomposition  is  com[>lcie,  ^'ivcs  off  carbonic  oxide  gas,  mixed 
ut  first  with  4  or  5,  and  ut  last  with  5U  per  cent,  of  its  volume  of  carbonic 
acid,  (altogether  a  quantity  of  gas  amounting  to  33' 1  per  cent,  of  the 
anhydride,)  and  yields  a  distillate  amounting  to  CO  per  cent,  of  the 
anhydride,  and  consisting  of  lactidc,  which   cry«talliseji  out  on  cooling 

I  and  likewise  KubliniCri;  uf  luctone  with  Miiiall  quantities  of  acetone;  and 
an  odoriferous  oil  insoluble  in  water,  whilst  a  quantity  of  ditlicultly 
combustible  charcoal  remains,  amounting  to  69  per  cent,  of  the  anhy- 
dride. (Pelouzo.)  —  TUo  anhydride,  which  remains  nndccomposed  after 
heating  to  240',  gives  off,  when  kept  for  some  time  between  250*'  and 
260",  carbonic  oxide  mixed  with  3  or  4  per  cent,  of  its  bulk  of  carbonic 
acid  gaa  (without  any  carburettcd  hydrogen);  yields  a  yellowish  distil- 
late, which  deposits  crystals  of  lactide,  and  contains,  in  addition  to  the 
lactide  (amounting  to  14  9  per  cent,  of  the  anh^-dride,)  nothing  but  ordi- 
nary lactic  acid,  citr.'iconic  acid,  (x,  417,)  alduliydo  (amounting  to  I2'2 
per  cent,  of  the  anhydride),  but  neither  acetone  nor  lactone;  and  leaves 

tl  or  2  per  cent,  of  shining,  easily  coiubu^jtiblo  charcoal.  The  aldehyde 
ADd  the  citrac^mio  acid  [Tj  are  perhaps  merely  products  of  deoompofiitiun 
of  the  lactide;  C-'H''0''=  2C*H*0=  +  4CO.  The  ordinary  lactic  acid  is 
formed  from  a  portion  of  the  anhydride  by  luldition  of  the  water  s^t 
I  free  by  the  conversion  of  the  remainder  into  lactide.  If  the  anhydride 
I      he  difttillod  at  300'  iiutead  of  260^  iow  lactic  acid  and  htctide  are 
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ol^Uined,  and  more  aldeliyde.  (En^lbardt)  Lactic  acid,  wbec  be&f 
gives  off  pungent  vapoura  which  ea^cite  eou;^biiiju:,  and  yields  a  browa 
cmpyrcuinatic  oil,  togetlior  with  an  acid  liquid,  the  acid  of  wliich  it 
neither  lactic  nor  acetic  acid,  hut  forms  a  viscid  nncr\'stalli«ahlc  alt 
with  oxido  of  riuc  (Braconnot,  Ann.  Chin.  Phijt.  50,  375.)  —  It  jieldi 
a  watery  distillate  continuully  becoming  more  acid,  tho  first  porlioo  <f 
which  however  assumes  a  syrupy  consistence  when  evaporated  in 
and  if  tlicn  gently  heated  in  contact  with  the  air,  deposits  cryi 
Jactide;  it  afterwards  yields  an  oil  and  then  a  Imtlcry  mass,  which  soli- 
diHos  in  tho  necU  of  the  retort,  and  when  exhausted  with  cold  etber, 
leaves  scales  anJ  ultimately  rhombic  lamiuie.  Lastly,  there  remaiu  a 
shining,  tumefied  charcoal.  The  acid  which  remains  after  partial  dtitil- 
lation,  likewiao  contains  a  certain  quantity  of  lactide,  and  on  boiling 
this  acid  with  ether  and  cooling  tho  liquid,  the  luclide  cryatallixos  oat. 
(Corriol.)  —  By  continued  heating  to  between  ISO"  and  '100°,  the  »c»«l 
is  much  more  quickly  converted  into  tho  anhydride,  and  yielda  a  niBoti 
more  copious  distillate  of  the  unaltered  acid,  than  between  130*  aod 
140";  and  if  a  platinum  wire  be  immersed  in  the  liquid,  the  lactic  acid 
may  be  distilled  over  quite  unaltered  and  with  regular  ebullition.  (Engel- 
hnrdt.)  —  If  the  lactic  acid  coutains  a  small  quantity  of  sulphuric  acid,  it 
yields  only  carbonic  oxido  gas,  no  carbonic  acid.  (Pelouzc.)  If  it  con- 
tains the  smallest  iiuautity  of  impurity,  albumen  for  example^  it  dofll 
not  yield  any  sublimate  of  tactide.  (Ciay-Lusstic  J^  Pelouze.)  —  Ladk 
acid,  heated  gently  in  contact  with  the  air,  boils  gently,  emitting  a 
snfibcntiug  odour,  swells  up,  blackens,  and  leaves  a  spongy  chaitoaL 
(Derzelius.) 

2.  Lactic  acid  (or  ferrous  lactate^)  mixed  with  a  sixfold  qoaotity  of 
oil  of  vitriol,  and  gently  heated,  froths  op  briskly,  acfpiires  a  dark- 
brown  colour;  gives  off  about  \  of  its  weight  of  pure  carhonio  oxi<le  gat; 
aud  at  a  higher  temperature,  yields  about  \  of  its  weight  of  a  hnini^ 
like  substance.  (Pelouze.) 

3.  Boiling  niVWc  nci'^  converts  lactic  into  oxalic  acid.  (Jules  Gay- 
Luesac  &  Pelouze.) 

4.  Lactic  acid  and  its  Baits  distilled  with  small  quantities  of  lowmwi 
snltj  prroxidc  of  manffatie$fy  sulphuric  acuf,  and  water,  yield  ebie^ 
aldehyde;  with  larger  qnantitiei^,  princijrtilly  chloral.  (SlaJeler,  Jaa. 
£harm.  69,  332.) 

5.  With  aqueous  ddoridfs,  of  the  alkalifs  or  chlomus  acifi^  lactic  acid 
is  converted,  first  into  oxalic  acid,  then  with  effcnrescauce  into  eathonk 
acid.  (Cap  *%-.  Henry.) 

6.  When  treated  with  pfroxuh  of  barhtm  or  l^^roTid^  of  Uad,  ii  U 
converted  chiefly  into  oxalic  acid.  (Cap  &  Henry.) 

7.  Pistilled  with  dilute  sulphuric  aci/I  and  pfrojide  of  mtnv^nev  or 
pa-oj:Ule  of  Uadt  it  yields  a  largo  quantity  of  adelhyde,  togeUivr  witK 
carbonic  acid.  (Liebig.) 

Combinations.     Laotic  acid  absorbs  water  from  the  air,  and  Ul 
in  water  in  all  proportions.  (Schcclo  and  others.) 

Lactatt^  —  The  acid  expels  acetic  acid  from  acetate  of  polaali  at 
(as  also  stated  by  Scheele),  and  throws  down  tho  sparingly  solable  li 
from   a  cold-saturated  solution  of  acetate  of   sine  or   ma^evia. 
bibosic   (neutral)    lactates   arc    C"H'^M•0",    and  the   moDobaflic 
lactates  are  C''H<>MO^>.     The  crystalline  lactates^  which  are  nai 
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do  not  effloresce  vhcn  exposed  to  the  air,  bat  ;;ive  off  water  in  vacuo, 
and  the  whole  of  it  at  100°,  the  mouoba&ic  nickel-salt,  however,  only  at 
130*^.  They  sustain  a  heat  of  IfO*^  to  170'\  without  decomposition;  the 
zino-salt  may  even  bo  heated  to  210^.  They  disiiolvc  spariugly  fur  the 
most  part  in  cold  water  ami  alcohul,  and  effloresce  rapidly  from  their 
solutions,  but  they  are  all  insoluble  in  ether.  (Eiigelhardt  &  MaddrcU.) 

LaciaU  of  Ammonia. — Crystals,  which  redden  litmus,  and  when 
heated  melt,  and  give  off  ammonia.  (Braconnot)  The  acid  mixed  with 
ammonia  shows  signs  of  crystaUlsation,  su  long  as  tho  ammonia  is  main- 
tained in  excess,  during  tho  evaporation  of  the  solution;  but  when  further 
evaporated,  it  gives  off  ammonia,  and  leaves  a  deliquescent  residue,  which, 
when  subjected  to  drydislillation,  gives  off  the  greater  part  of  its  ammonia, 
before  the  acid  is  decomposed.  (Bcrzelins.)  It  is  only  when  ammonlacal 
gas  is  passed  through  an  ethereal  solution  of  lactic  acid,  that  truces  of 
crystals  at  first  appear;  but  these,  on  addition  of  more  ammonia,  sink 
to  thu  bottom  of  the  ether  in  the  form  of  a  syrup.  (Engelhardt  & 
Maddrell.)  (Dumas,  Ann.  Chim.  Phyt.  54,  236.)  Uncrytitallisable, 
deliquescent.  (Pclouze.) 

Lact4xU  of  Potath. — UncrystalUaable,  deliquescent;  solublfl  in  water 
and  alcohol.  (Scheele,  Braconnot.)  Deliquescent  crystalline  crust.  (Ber- 
xelius.)  Crystallising  with  dJtficulty.  (Gay-Lussao  &  Pclouze.)  Syrup 
which  cannot  be  made  to  crystallise.  (Engelhardt  *fc  Maddrell.) 

Lactate  of  Soda.  —  Uncrystallit-able,  deliquescent.  (Scheele,  Bracon- 
not) When  the  acid  somewhat  eupersaturutcd  with  carbonate  of  soda, 
is  evaporated  and  exhausted  with  alcohol,  and  the  alcohol  evaporated  at 
SO**,  crystals  remain  covered  with  a  transparent  colourless  muss,  which 
becomes  moist  on  exposure  to  the  air.  (Berzelius,)  Uncryntallisable 
syrup.  (Enjjelhardt  &  Maddrell.) 

Lactate  of  Baryta.  —  a.  Jiibasic.  —  By  saturating  tho  boiling  acid 
with  carbonate  of  baryta.  Transparent,  non-deliquescent  gnra.  (Bra- 
connot, Berzelius.)  Neutral;  dissolves  readily  in  ordinary  alcoliol;  inso- 
Inhle  in  cold  and  very  sparingly  soluble  in  boiling  absolute  alcohol, 
from  which  it  separates  in  viscid  threads  on  cooling.  (Engelhardt  & 
Maddrell.) 

b.  Monobasic.  —  By  mixing  1  pt.  of  the  acid  saturated  with  carbo- 
nate of  baryta  with  1  pt.  more  of  the  acid,  crystals  are  obtained,  which 
may  be  freed  from  admixed  salt  a  or  free  acid,  by  washing  with  ordinary 
nlcohol.  The  crystals  are  very  solid,  strongly  acid,  permanent  in  the  air, 
do  not  effloresce  in  a  dry  vacuum,  give  off  from  2J)J)  to  3  08  per  cent, 
of  water  at  100^  with  soiiio  contraction,  and  dissolve  with  tolerable 
facility  in  water,  bnt  siariugly  in  cold  alcohol  of  ordinary  strength. 
(Engelhardt  &  Maddrell.)  To  this  kind  probably  belong  also  the 
crystals  described  by  Braconnot,  (Ann.  Chim.  Phys.  50,375,)  which  were 
cauliflower-like,  mixed  with  needles,  fusible  when  heated,  and  soluble  in 
21  pte,  of  cold  water. 
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^^^^^^^mctate  of  Sti'oniia.  —  Hibimc.  —  B^  evaporating  Ibe  >^iw  idl    1 

^^^P^j^BjIed  with  carbonate  of  strontn.  «  gnrani  v  mas  »  obUnal,  «Wt 
^^^^^^1  faoare,  solidifies  in  crystalline   ^raioe,  "sotwMe  in  S  pta.  «f  c4i 
wmtcr.  (Braconuot.)     The  grains,  which  re«enilite  the  ItiiimIc, «ttJI 

ft  concentrically  rtuliated  strncturc;  at  the  beat  of  th»  wal«r4aA,  iif 
molt  «ih1  give  off  their  vat«r  of  crrstallf^ation.  (Blodier,  /^y.  ^ 
429.)  Tlry  aro  very  much  like  the  lime-eaJt,  anil  give  alF  17*70 ^c. 
(6  At.)  water  at  100\  (Engelhardt  &  MaddreU.) 


^IM*. 

"  i  "      -  -  T'  'Ti  ^ 

12  C  . 

72     . 

27-07 

10  H 

W     . 

3-76 

a«r 

104      ,., 

.     3910 

..     »»•« 

10  o  ...... 

SO     . 

sour 

ci2H"«i«o» ..-  sec   . 

.  loooe 

Air-dried 

crpttmi; 

12  C... 

.  ...»•»»..•.»••••>.' 

72     «- 

, 

tt4 

16  H. 

16     «. 

5-0 

2&0 

i«a    _ 



3ti( 

16  O  ... 



M^ 
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Lactate  of  Liine.  —  a.  Biba^. — Ohtainod  in  t^ 
ioctic  acid  (fp.  4T*''-178),  or  by  satoratiag  the  boiling  mo^ 
of  lime.  —  White  opaqce  needles  and  cryst&Uiue  ^laia*  (1 
compoijod  of  delicate,  concentrically  radiating  noedJea  {Cofffiil, 
hardt  &  Maddrell),  which  under  the  microaoope  pre«ciit  tbt 
of  ri^'ht  rhunibic  prisms  (Wackenroder) ;  they  grate  between 
are  somewhat  hitter  (Cap  &  llcnrv),  have  but  little  ta&tc  (Comat^  - 
The  air-dried  crystals  become  sou  at  80'  out  of  contact  witii  thetc: 
melt  at  100^  to  a  colonrless  s^'nip,  which  hardens  in  the  cold,  !;:»«•' 
the  ^^rcutcr  part  of  their  water  at  13.)^,  then  a  small  adtlit»iial  i)ui^* 
as  the  heat  rises  to  170"^  in  all  2D17  p.  c.  (10  At.),  while  a  wUil*  fhdf 
mass  remains  behind.  Thoy  give  off  20*47  percent,  in  tbaairalVt 
afterwards  no  longer  melt  at  lOO'^,  and  give  off  at  this  tcmpctatm Ht 
p.  c.  more  of  water,  attogether  2205  p.  c  (or  8  At.);  but  at  ISC  »f 
JOBS  amounts  in  all  to  28  0,  and  at  200°  to  29*1  p.  c;  from  150*  cpW^ 
timoes  of  an  acid  go  oflf.  (Wackenrodor.) —  When  heated,  tbcy  atliarii 
a  resinous  mass,  nhich  becomes  crystalline  when  molsteaoi.  (Cbf  i 
Henry.)  Over  oil  of  vitriol,  in  nir  as  well  as  au  vacuo,  \}xeyp9fd 
their  20*22  p.  c.  (10  At.)  of  water  completely.  (Kn^lhardl  «ft  JUdiJU 
—  The  crystals  melt  to  a  transparent  lii|uid.  then  froth  up,  blocka,  ipJ 
take  fire.  (Graconnot.)  —  The  crystalij,  when  subjected  to  d/y  i^aZ^ 
tioQ,  first  give  off  their  water,  then  solidify,  give  off  otrbuak  aealBt 
metacctoue,  und  an  oil  which  boila  between  3  60**  and  \SXf.  oAtDV 
77-42  p.  c.  C,  and  1084  If.  (Fuvro,  .V.  Ann.  Chim,  PJky$,  11,  M;ib» 
J.  pr.  Chan.  32,  370).  The  dry  salt  remains  undecomposed  ax  IW. 
then  molts  at  220^,  S^^'^^8  *>^  I'l'^  P-  c.  of  empyMomatic  vapMS^ 
(Enj^elhardt  it  Maddrell.)  At  2.50%  it  aggrc^ted  into  an  anib«r-HB**< 
tumefied  gum;  then  swells  up,  chars,  gtve^  off  a  brown  oil,  larawff 
aromatically  cmpyreumatio  odour  and  an  acid  liquid,  which,  bowvnr.^ 
not  contain  acetic  acid;  and   finally  leaves  carbonate   of  Um*.  tKdfe? 
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with  a  imall  quMitity  of  charcoal.  (Wackenroder.)  The  e\e%r,  c^loar- 
Icw  Sblntioo  of  the  crystals  in  cold  oil  uf  vitriol,  ^ives  off,  when  IieaLcdi 
OftHionio  oxide  nud  ^ilphurous  ucid  ^hs,  (tii;:etber  willi  an  odour  uf 
applea,  aecordin^  to  Cap  Ifc  Henry),  turns  felluM',  then  bla«k,  and  aft^r- 
Vftrda,  on  addiliou  of  wut^^r,  deposits  a  jiirj|re  quaotity  of  humue-liko 
Bfttter  ftnd  gypBnm.  When  the  rait  la  fused  for  a  ebort  time  with  hydruto 
of  potash,  HUout  h&lf  of  its  acid  is  converted,  wiibout  charring,  iuto 
oxalic  acid,  ber<idc6  formic  uud  acetic  acid.  (Wockenroder.) 

The  crystals  are  permanent  in  the  air.  (Engethardt  &  Maddrell.) 
1.  pt.  of  tlio  crystals  dissolves  in  21  pi*,  of  cold  water  (Bruconnot);  in 
17*4  pts.  of  water  at  24°,  and  in  any  quantity  of  boiling  water,  in  which 
in  fact  they  melt;  the  snhitioti  of  3  pts.  of  the  flalt  in  1  pt.  of  hot 
water,  ia  a  thick  syrup,  which  hardens  as  it  cools.  (Wuckenroder.)  The 
aqueous  solution  effloresces  in  cauliflower-like  masses  when  evaporated. 
(Engelhardt  &  Maddrell.)  The  crystals  dissolve  in  4D0  pt*".  of  85  per 
cent,  alcohol  at  20'^,  but  (fusing  at  the  same  lime  according  to  Enjrel- 
hardt  \  Aladdrell,)  in  1*2  pts.  of  boiling  alcMtol  of  that  strength,  and, 
as  the  liquid  cools  (nearly  all  the  salt  beini;  deposited,  accordinf?  to 
Corriol,)  a  magma  of  slentfer  crystals  is  produced.  (Wackenroder.)  Tiio 
solubility  is  very  slight,  even  at  50°,  and  does  not  iucreasc  till  the  tem- 
perature is  further  raited.  The  crystals  which  separate  from  hot  alcohol 
contain  the  uhove-mcntioncd  qnautity  of  water.  (En^elhardt  &,  Maddrell.) 
The  alroholic  solution  is  precipitated  hy  etiier,  whieh  does  not  dissolve 
the  &alt,  in  the  cryatalliue  form  (Pelouze),  curdy  (Wackenroder.)  The 
debydratfd  salt  dissolves  sparingly  in  boiling  85  per  cent,  alcohol 
(Wackenroder),  and  the  crystaUtscd  shU  sparingly  in  boiling  absolute 
ftlcohol^  which  ubilracti  the  water,  and  leaves  the  greater  pari  of  the 
salt  in  the  form  of  a  resinous  lua'-a,  (Coiriol.j  Phosphoric  acid  pix^ci- 
pitates  plinnplmte  oT  time  from  the  alcoholic  solution  of  the  sr.lt,  anci, 
nevertlielcss,  aqueous  luetic  acid  dissolves  phospbato  of  lime  iPehtuze), 
even  tic  dilute  acid  dissolving  it  readily,  (Cap  &  Meniy.)  Oxahiie  of 
lime  likewise  dissolves  to  a  certain  extent  in  lactic  acid.  (Cap  i  Henry.) 
Aqueous  lactate  of  lime  mixed  with  sulphates  yielda  a  deposit  of  gypauni 
only  on  boiling. 


liehjfdrmirA 

12  C  „ 

10  H     ...  „ 

a/ 100*.                      Engelbanlt  &  Maddrdl 

72     ....     3S-03     32  67 

10     ....       4-59     4-72 

2  CaO 

56     ....     25-G9     2ft'56 

10  o  „ 

80       ..     W6y     37  05 

12  C 

20  H    -. 

2  C*0     . 

218     ....  100-00    10000 

Air-dritH  ejy$taU. 

ya   « ti^7 

2«     -..       €W) 

Cd     «„ I8"18 

20  0    

ICO     51'9a 

CBIH»C«K) 

>  +  lOAq  308     100-00 

The  crysUllised  salt.  C"H"'Ca*0''  +  10  Aq.  contains  29*17  p.  c 
water  (Wackenroder);  2022  (Engelhardt  &  Maddrell),  29*4  (Corriol); 
29-5  (Gay-Lusaac  &  Pelouze.) 
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obtained,  and  more  aldcliyde.  (Engclhardt.)  l>ac tic  acid 
gives  off  pungent  vapours  wbicli  excite  coiigbiii;L.%  and  yifU"  » 
cnipjrcumatic  oil,  tn^otlier  with  an  acid  ]iqui«i,  the  &ci<l  of  w\»h!L  n 
neither  lactio  nor  acetic  acid,  bnt  forms  a  vit^cid  unonrstallinUtab 
with  oxide  of  ziuc  (Braconnot,  Ann.  Chitn.  Pht/$.  50,  375.)  —  Xijt^ 
a  watery  distillate  continually  becoming  more  acid,  tbe  first  poruoi  i{ 
which  however  afiiumcs  a  syrupy  consiHtcnce  wbcn  evaporaCM  U  tioM^ 
and  if  then  gently  heated  in  contact  with  tbe  air,  deposit*  mitib  i^ 
Jactide;  it  aftcrwardd  yields  an  oil  and  then  a  Imttory  niass,  vbicbii!>- 
difics  in  the  neck  of  the  retort,  and  whcu  exUaastod  with  cold  «tkr, 
leaves  scales  and  ultimately  rhombic  laminse.  Lastly,  theiv  resuim  \ 
shining,  tumeflod  charcoal.  The  acid  which  remains  after  partial  dki^ 
lation,  likewise  contains  a  certain  quantity  of  2nctide^  and  oo  bo^ 
this  acid  with  ether  and  cooling  the  liquid,  tbe  laciide  erystiUiMi  mL 
(Corriol.)  —  By  continued  heating  to  between  ISO*^  and  I'OO",  the  ftciJ 
is  much  more  quickly  converted  into  tbe  anliydride,  ant]  yields  %  v«ft 
more  copious  dititillate  of  the  unaltered  acid,  thnu  between  IJO*  vi 
140'';  and  if  a  platinum  wire  be  Immersed  in  the  liquid,  the  Urtic  vx 
may  be  distilled  over  quite  unaltered  and  with  regular  ebullition.  ( Eo<*i- 
hardt.)  —  If  the  lactic  acid  contains  a  smalt  quantity  of  eulphaiio  aai  .. 
yields  only  carbonin  oxide  gas,  no  carbonic  acid.  (Felouxe.)  If  it  ob- 
tains the  smallest  quantity  of  impurit}^  albumen  for  example,  it  i^ 
not  yield  any  sublimate  of  lactidc.  (Gay-I^ussiic  »t  Polouze.)— -Lmu 
acid,  heated  gently  in  contact  with  the  air,  boils  gently,  emhtin » 
suffocating  odour,  eivclls  up,  blackens,  and  leaves  a  spongy  <*^«^ 
(Bcrzelius.) 

2.  Lactic  acid  (or  ferrous  lactate,)  mixed  with  a  sixfold  qoiBtitTtf 
oil  of  vitriol,  and  gently  heated,  froths  up  briskly,  acquires  a  Auk- 
brown  colour;  gives  off  about  \  of  its  weight  of  puro  carbonic  oziitcui 
and  at  a  tiiglier  temperature,  yields  about  \  of  it«  weight  of  a  luaM^ 
like  substance.  (Pelouze.) 

3.  Boiling  nltnc  aciW  converts  lactio  into  oxalic  acid.  (JoImQa^ 
Lusaao  &  I'elouze.) 

4.  Lactic  acid  and  its  salts  dintilled  with  small  quantities  fd  eomtm 
aalif  pcrvxidf  nf  manganesfj  sulphuric  acuf,  and  water,  yicU  cU^ 
aldehyde;  with  larger  quantitien,  principally  chloral.  (Siadsfer  ^* 
Marm,  69,  332.) 

5.  With  aqueous  cJUor'tdrif  of  the  alkalies  or  c^tiorous  add,  lactie  «M 
18  converted,  first  into  oxalic  acid,  then  with  cffervcvcence  inlocuiM 
acid.  (Cap  -t-  Henry.) 

6.  When  treated  with  pft-nxidf  of  hafiutn  or  f^'^wrtrff  ^haj,  1  fc 
converted  chiefly  into  oxalic  acid.  (Cap  &  Henry.) 

7-  Distilled  with  dilute  iulphuric  acid  and  peroJtld^  xf  iwiinjawg  • 
peroxide  of  Uadt  it  yields  a  large  quantity  of  adelhyde,  tontbirvilk 
carbonic  acid.  {Licbig.} 

Combinatiofig.  Laotic  acid  absorbs  water  from  tho  ur,  and  diMabw 
jn  water  in  all  proportions.  (Scboclo  and  others.) 

Ladaiei.  —  The  acid  expels  acetic  acid  from  acetate  of  potaab  at  \9t 

(as  also  stated  by  Scheele),  and  throws  down  the  sparingly  0o|«ble  laettlr 
from  A  cold-saturated  solution  of  acetate  of  sine  or  nmgnvm^  TW 
bibasic  (neutral)  lactates  are  C'H'^M'O",  and  tbe  tnoonlMfla  f^H 
laotatovare  C"H"MO".     Tho  crystalline  UcUtea,  which  -  TTmibT 
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Strecker. 

C»H"»0»    162-0     ....     68-3     68-3 

CaO    28-0     ....     1 1*8     11-2 

KO 47-2     ....     19-9     20-5 

CiSH't'KCaO"....  237-2     ....  1000     1000 

Lactate  of  Lime  and  Soda. — Prepared  like  the  potash  salt.  Crys- 
tallises from  the  concentrated  solution  on  coulin>^  in  colourless,  trans- 
parent} hard  granules,  which  give  off  water  and  become  opaque  at  IU0°, 
and  melt  at  a  higher  temperature.  The  salt  dried  over  oil  of  vitriol 
gives  off  8*1  p.  0.  (2  At.)  water  at  130.°    (Streoker.) 


Dried  at  130".  Strecker. 

CWH»OW    1620     ....     73-2  73'6 

CaO    28-0     ....     12*7  12*6 

NaO    31-2     ....     14-1  13-8 

C"H>«NaCaO«.  221-2     ....  1000  100-0 


Dried  over  oil  of  vitriol.  Strecker. 

C^HWNaCaO" 221-2     ....  92-5  91'9 

2  HO 18-0     ....  7-5  8-1 

C"H»»NaCaO"  +  2Aq....  239-2     ....  100-0  lOO'O 


BibasU  Lactate  of  Magnesia.  —  The  boiling  aqueous  acid  is  saturated 
with  carbonate  of  magnesia,  or  sulphate  of  magnesia  h  precipitated  by 
lactate  of  baryta,  and  the  filtrate  evaporated.  Crystalline  crusts  and 
shining  prisms,  perfectly  neutral,  not  efflorescing  excepting  in  vacuo  over 
oil  of  vitriol;  at  100°  they  give  off  2112  p.c.  (6  At.)  water.  {Engel- 
hardt  &  Maddrell.)  By  slow  evaporation,  granular  crystals  are  obtained; 
by  quick  evaporation,  a  transparent  gum.  (Berzelius.)  Granular,  some- 
what effiorescent  crystals,  having  a  slight  taste  and  charring  without 
fusion  when  heated.  (Braconnot.)  Shining  otflorescent  crystals.  (Gay- 
LuBsac  &  Pelouze.)  When  the  solution  is  evaporated  over  the  water-batb, 
an  anhydrous  salt  is  obtained  having  a  silky  lustre.  (Engelhardt  & 
Maddrell.)  The  ordinary  crystals  dissolve  in  25  pts.  of  cold  wat«r 
(Braoonnot),  iu  28  pts.  of  cold  and  in  C  pts.  of  boiling  water,  but  not  in 
alcohol  either  hydrated  or  absolute,  even  when  heated  (Kngelhardt  & 
Haddnll);  in  30  pts.  of  cold  water.     ((Hy-Lussac  h  Pelouze.) 


Dried  at  100.  Engelhardt  &  Maddrell. 

12  C  72  ....  35-64     35-45 

10  H  10  ....       4-95     4-98 

2  MgO 40  ....  19-81     20-00 

10  O  80  ....  39-60     39-57 

C»H»Mg20«. 202    ....  lOO'OO    100-00 

Laetaie  of  Magnesia  and  Ammonia,  —  When  lactate  of  magnesia  is 
precipitated  by  excess  of  ammonia,  and  the  Hltrate  evaporated,  needles 
are  obtained  wliich  are  permanent  iu  the  air.     (Berzelius  ) 
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Lojdatt  of  Alumina.  —  Hydrate  of  alamina  is  scarcely  solablo  in 
acid.     By   procipitating  lactate  of  baryta  with  Aulphate    of  alumiDa, 
filtrate  ia  obtained,  wbioh  cootaina  a  larxc  quantity  of  alamina,  bat  d< 
not  yield  any  crystals.     (Eogelhardt  A  Maddrcll).  —  Gum  pennao«Dl 
the  air.     (Braconuot.) 


C/trnmic  Lactate.  —  Hydraicd  cbromic  oxide  diasolvea  Tery 
lactic  acid,  furmin?  a  liqnid,  which,  when  evaporated  yielfU  a  v 
no  erystaU.  (Gay-Lussac  it  Pelouze^  Engetbardb  &  Maddrell.)  ' 


Uranic  Lactate. —  The  hue  obtained  by  heating  nrmnac  oitnileaad 
boiling  with  wat«r,  dissolves  readily  in  the  acid,  and  yields  by  era|io- 
ration  nnd  cooling,  a  syrup,  and  afterwards,  iJcht  yellow  crystalline crosti 
which  redden  litmus  strongly.  They  ^rivc  oil  only  I  per  cont,  of  water, 
probiibly  byifruscopic,  at  100"»  and  glow  when  mere  8lroD»:Iy  heated  ia 
contact  wiih  tho  air.  They  dissolve  readily  in  water,  tbeir  «olQtioii 
acquires  a  green  colour  by  exposnre  to  the  sun  and  afierwarda  depotiU 
browa  oxide  free  from  lactic  acid.     (Engelhardt  &  Maddrell.) 


Oyitalt  at  100*. 

laC  ...» ^ 72 

10  II „ 10 

2  UH)». „.„ „.  aaft 

10  O « BO 


Bocelhardt  &  Maddrdt 

1600     Ift-aa 

2-22     227 

64*00     $9-46 

17-79    ISM 

10000     10000 


C»H"'(U»0^)0"   ...  450 


LaeUxU  of  Monguneae. — •  By  boiling  carbonate  of  maogaoeM  wftb  tb« 
acid.    Rectangular  prUms  bevelled  with  two  faces  resting  oti  fi  *■ 

lat^.'ral  fac*s;  smnewhat  effloresccnl;  melt  in  iLeir  water  of  crv  -i 

when  heated.    (Brnconnot.)    By  rather  quick  evaporation,  highly  lu*ift«u* 
cry»talliue  crusts  are  obtniue*!,  fiouielinics  Cutourtoss,  eonicttnicji  of  a  paia 
rose  coldur;  by  Fpontiiocous  evaporation,  large  crystals  belonging  to  ilie       I 
rifi'lit  pris^matic  eyatom  and  agreeing  in  form  with  lliose  of  tl  ©  cu|*iJcr-iaiL       j 
(Bftgelhardt  .$;  Aladdrelt;    cf^mp.   Rtltiiig,  Ann.  Pfutrtn.  03,  108.}     Tb^flH 
arc  perman<.'nt  in  tho  air,  give  off  O-'iS  per  cent,  of  water  when  pbcJHI 
over  oil  of  vitriol  in  the  air,  apparently  4  At,  over  oil  of  vitriol  in  Tactw, 
nnd  1863  p.  c.  (CAt.)at  lou.     {Eng'elhardt  &  Muddrell.)    Tl»  cryrtaU 
are   colourleu  or    pale   ro8ec<donre<i,  cfRorescent,  and   contain    10  At 
water.      (Oay-Lussac  &    Pclouxp.)  —  They  dissolve   in    12    p-ta.   of  culd       I 
water  (Braconuot);  more  reailily  in  boiling  water;  nre  insoluble  in  ordi- 
nary alcohol  when  cold,  but  dissolve  in   it  with  tolerable  f^^cility  at  tbv        I 
boiling  heat;  alcohol  also  tiirows  down  iho  aqueous  solution,  crystals  of 
different  iippciininoe  but  containing  the  same  amount  of  water.     (Eoi 
hanlt  &  MaddreU.) 


MXW, 

12  c - „,  n 

10  H    „ 10 

2  MdO » «^     72 

10  0 80 

C"i|»Ma'0"    234 


Ea(«Uurdt  &  MsildrcU. 

SO-;?     3061 

4-27     4-31 

30-77     aO'M 

3419     ...■■        Un 

lOO-OO     IOO*OU 
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Antimonic  oxide,  evea  tlut  vIitcK  U  precipitated  froa]  tartar 'eaietic  by  ammonia 
f'Lepagc.  J.  chim.  mid.  20,  8),  is  nrarl;  insoluble  in  luetic  acid, but  diuolvei  •omenrbai 
copiounW  in  arid  lactate  of  potajh,  without  however  yielding  cryttab  (Engelhardt  & 
Maddreti}.  fiimftimoniate  of  pataah  disaohn  with  tolerable  fiacilitj  in  luetic  aoA. 
(J.  O.  Buchncr.) 


LactaU  of  BUmuth.  —  a.  Sibasic,  —  Nitric  acid  saturatoJ  with 
bismnlh  in  dropped  into  a  dilute  solution  of  lactate  of  soda;  the  niixturo 
boiled  for  some  time;  and  the  copioua  precipitate  collected  in  a  filter,  aad 
vaslied  with  water.  Dried  at  lOC,  at  which  tempemtiire  it  does  not 
diniinisli  \u  wci^^litj  it  conlain^  74*55  percent,  of  teroxide  of  bismuth, 
00  that  itii  formula  is  2BiO',C"H"*0'",  It  is  uoither  dissolved  nor  decom- 
posed by  xvater,  cither  cold  or  bailing.     (Engelhardt  &■  Maddroll.) 

h.  Monobasic.  —  The  hydrate  or  carhnnate  of  teroxido  of  hisrauth 
dissolves  Bpuriugly  in  the  ncid,  and  yichlu  by  cvaporutiou  small  crystals, 
-which  when  purified  from  tlm  free  acid  by  washing  with  alcohol  and 
afterwards  with  ether,  preacnt  the  appearance  of  delicate  nilcroi^opic 
needhB.  —  2.  Xitric  acid  saturated  with  bismuth  ia  precipitated  by  a 
slight  excess  of  concentrated  solution  of  lactate  of  soda;  the  resulting 
crystalline  magma  of  lactate  of  bismuth  and  nitrate  of  soda  di8«olvo<l  in 
the  sraaUe;?t  possible  quantity  of  [warm  1]  water,  which  takes  place 
without  \urbidity,  if  the  nitrute  of  bismuth  is  not  to  excess;  thesolutiou 
left  at  rest;  the  mother-linuor,  after  separation  from  the  resulting 
crystullint^  crusts,  mixed  with  alcohol,  till  it  begins  to  bo  milky;  eepa- 
patcd  aftt'r  two  days  from  the  newly  formod  crusts;  and  the  addition  of 
alcohol  ill  small  (juantity  repeated  as  often  as  erystaliino  crusta  are 
obtained;  these  crusts  are  then  rinsed  with  the  smallest  possible  quantity 
of  water,  and  dried  iu  the  air.  If  too  much  alcubul  were  added  at  once, 
nitrato  of  foda  would  bo  likewise  precipitated,  and  this  could  be  washed 
Away  without  eoino  decomposition  of  tlie  bismuth-salt.  —  The  crusts  do 
Bot  give  off  any  thing  at  100 '.  They  impart  to  cold  water,  a  certain 
portion  of  acid,  together  with  a  trace  of  teroxide;  but  thev  dissolve  for  the 
most  part  in  boiling  water,  leaving  the  salt  a,  and  the  solution,  on  cooling 
d[>cs  not  yield  any  crystals;  when  evaporated  however,  it  deposits  crys- 
talline crusts  [of  a  more  acid  salt )],  which  form  a  clear  solutiou  with  a 
small  (jnantity  of  water,  but  produce  considerable  turbidity  with  a  Urger 
quantity.    (Eugclbardt,  Ann.  Pharm,  651,  367.) 
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[The  result  of  the  analjaia  does  iu>t  appear  to  be  recoDcilable  with  tha 
theory.] 


Lactate  of  Zittc — Obtained  by  dissolving  the  carbonate  in  lactic  acid, 
or  by  mixing  hictate  of  lime  with  chloride  of  zinc,  and  washing  the 
miiall  crystals  (Bluchcr,  Pogg.  63,  429);  or  again,  by  a  process  similar  to 
Wohler's  niethotl  of  preparing  the  iron-salt  (p.  491.)  Crystallises  readily. 
Small,  obliquely  truncated,  ^ur-sided  prisms  (BrocoDnut,  Oay-Lussac  k 
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ijx-ttrtt  /riSArniSM^HUL  —  Br  fmiUmSlj  fntipiUMing  hctste  «f 
■use  v;;j  ciTfhitttte  trf  iuiia^  uJ  eTmporarray  oT«r  the  waterUtk,  i 
»Trt^T  K!«»l3!e  &$  «f6cs^s«ti.  Tkx&i  on  cootiae  solidifies  lor  the  BNut  art 
Mtj  *  »:a*r  scft  trrr-saoiae  u&ss.  After  ixjing  over  oil  of  TitriA  t 
^»>f*  ^i^^^f.'t,  ^  i  At>  Tuteff  &c  120'.  Dtssolres  rcadilj  in  wster  N 
»  BW«kn&fZY  .Elttse  ^vtHNL  TieUs  crjstals  of  bctate  of  sine.    {Stneks, 
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LadaU  of  Cadmiunu  —  1.  Obtained  by  dlsfiolving  the  bydrato  or 
carbonate  of  the  oxide  in  the  boiling  nciJ  to  saturation,  thon  filtering, 
evaporating  till  a  crystalline  film  forms,  and  cooling.  (Lepa^,  J.  chim. 
mt'ti.  20,  8;  also  J.  pr,  Chem.  31,  377;  Kngelbardt  &  MaddrelL)  —2.  By 
mixing  the  boiling  solutions  of  lactate  of  lime  and  sulphate  of  cadmium 
ia  exactly  equivalent  proportions,  filtering  from  sulpliiato  of  liuic  and 
evaporating.  (Lepage.) — Spongy  mass  consiating  of  small  white  needles 
(Lepage);  colourlees  neutral  needles,  which,  after  drying  in  the  air,  give 
off  only  0-28  p.  c.  of  hygroscopic  water  at  100°.  (Engelhardt  &  Maddrell.) 
—  The  ealt  dissolves  in  8  or  9  pts.  of  cold,  and  in  4  pts.  of  boiling  water, 
bat  does  not  crystalliso  from  the  latter  solution  on  cooling,  unless  it  be 
previously  evaporated  till  a  crystallinp  film  forme.  (Lepage.)  Dissolves 
ID  10  pts.  of  cold  and  in  8  pts.  of  boiling  water,  but  Dot  in  alcohol  even 
when  hot.     (EngelharJt  &  Maddrell.) 
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Stannous  LadtsU.  —  Quadrohask. — The  acid  solution  of  protochloride 
of  tin  mixed  with  bibasio  lactate  of  soda,  deposits  a  white  oryetaltiuo 
powder,  which  must  bo  washed  with  water.  After  drying  in  the  air,  it 
gives  off  only  077  per  cent,  of  water  at  lOO^j  is  insolublo  in  cold  water 
and  alcohol;  gives  up  to  boiling  water  a  large  quantity  of  add  and  a  trace 
of  tin,  dissolves  readily  in  hydrochloric  acid,  and  also  in  occtio  acid 
after  boiling  for  some  time.  (Engelhardt  &  Maddrell.)  The  solution  of 
tin  in  lactic  acid  depo.sits  a  certain  quantity  of  binoxide  when  evapo- 
rated, and  afterwards  deposits  an  acid  salt  in  small  wedge-ahaped 
octobedrous.     (Braconnut ) 
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Stannic  LtcMe*  —  Bichloride  of  tin  does  not  fortn  a  precipitate  with  lactate  of 
noda  ;  nor  does  ibe  mixtare  jield  crystali  when  CTaporated  to  a  ayrup,  (Engelhardt  & 
Haddrell.) 

Lactate  of  L^d.-^Polj/basic.  —  By  digesting  6  with  oxide  of  lead, 
which  then  swells  up  considerably,  or  by  precipitating  it  with  a  small 
quantity  of  ammonia.  The  mass  when  dissolved  in  water,  has  an  alkaline 
reaction  and  a  styptic  taste.  It  dries  up  to  a  soft  powder;  glimmers  away 
like  tinder,  when  set  on  fire  at  a  single  point,  leaving  about  83  per  cent, 
of  lead  with  a  small  quantity  of  oxide;  and  dissolves  sparingly  in  cold, 
more  freely  io  hot  water,  whence  on  cooling,  a  portion  is  deposited  in  the 
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form  of  &  light  yellow  powder;  the  solution  is  oloodtd  hy  U»  «uboiiie 

acid  of  ihe  air.     (Bcrzelius.) 

6.  Biirtuicl — By  eaturating  the  boiling  aciJ  with  c&rbonat*  of  ImA. 
The  sweet  and  stjptic-toetiog  »yrup  obtained  l>v  ovaporntion  dries  up  to 
an  esjsily  soluble  gum  (Schecle,  Braconaot),  and  forms  after  standing  for 
some  time,  a  graQul.ir  salt,  permanent  in  tbe  air,  soluble  in  alcohol. 
(Berzclius.)  The  acid  saturated  wliilo  hot  with  carlwnato  of  lead,  t> 
neutral,  but  when  exposed  to  the  air,  beoomos slightly  acid,  in  cons<M|Q«iM« 
of  the  formation  uf  a  tihu  of  carbouute  of  lead;  over  oil  of  vitriol,  it  dri«a 
lip  to  a  gum  which  di.ssolves  easily  in  ordinary  alcohol,  but  is  ia«idiikU 
io  absolute  alcohol  when  cold,  ami  very  t>pariii^ly  &uloble  at  tb«  boUi^ 
heat;  from  the  hot  alcoholic  aolntion,  it  fH.paratPii  completely  i»  thrpsdi 
on  cooling;  ether  does  net  dissolve  a  trace  of  it.  (Engelhardl  & 
MaddrcU.) 

Ferrotu  LactaU.  —  1-  Obtained  by  dissolving  iron  &Iings  )q  the  hot 
aqoeouB  acid  as  long  as  hydrogen  coutinues  to  escaj>e..  and  filtering  the 
liquid  while  hot  (Braconnot^  Guy-Lneeao  A  Pelouze). — Koe^mann  {/Itrperi. 
77,  220)  waahca  the  crystals  obtained  from  the  filtrate  by  cooling,  on  tbe 
filter,  first  with  a  small  quantity  of  cold  water,  tht^n  wi»h  alcohol.  He 
likewise  obtains  an  additional  quantity  ofcryt^taU  from  the  luothcrUquor 
by  boiling  with  iron  filings.  (Compare  Louradoar,  ^.  Pharnt.  26.  16^.) 
—  2.  By  diirBolving  ferrous  carbonate  in  luetic  acid.  Lipowitx  (.V,  Rr. 
Arch.  32,  277)  precipitates  ferrous  sulphate  purified  by  Uou&dortf's 
process  (r,  33A)  with  crtrbonatc  of  soda  at  the  lioiliiig  heat;  washes  lbs 
precipitate  quickly  with  boiling  alcohol;  diwolves  it  in  previou&ly  heated 
lactic  acid;  and  quickly  dries  between  paper  the  crystals  which  form  oa 
cooling.  —  3.  Itibasic  lactate  of  auimonia,  soda,  lime  or  baryta  id  precipt- 
tated  by  ferrous  sulphato  or  chloride  (Lenago,  ./.  Chim.  rit^d,  22,  &  :  Tbs 
solution  of  100  pta  of  lactate  of  lime  in  500  pta.  of  huiling  water,  ii 
mixed  in  a  fissk  with  a  solution  of  02  pts.  ferron.9  bulphale  in  5Q0  pts,  of 
water  and  a  small  quantity  of  lactic  acid:  the  mixture  heated  with  agita- 
tion in  the  water-bath;  the  solution  quickly  fiUcrcd  from  the  /jypsum,  and 
mpidly  boiled  down  toone-hatf  in  coutuet  with  a  small  quantity  of  iron  wire 
in  a.  porcelain  or  cast  iron  ve.ssci;  the  liquid  filtercil;  the  crystals  which 
form  on  CfKiling  washed  with  alcohol  and  dried  between  paper;  and  ths 
mother-liquor  repeatedly  evaporated  to  the  crystallising  point — A  •imilsr 
process  it>  adopted  by  Wackenroder.  —  Kngclhardt  &  Maddrcll:  Oil  of 
vitriol  is  boiled  inafifisk  witbexcc-^'«oflnct:ao  of  baryta;  the  filtrate  mixeil 
with  alcohol,  and  the  crystals  waslted  with  that  liquid. — Haidh-; 

pr.  Phann.  11,  20);  Alcoholic  solutions  of  hictate  of  lime  and  pn  :  • 

of  iron  are  mixed,  and  the  resulting  cry!ftaU  wushed  with  alcohol  oiur  li^^^H 
hours.  —  Bliicher  {l'<^J<J.  63,  i29):  Aqueous  solutions  of  the  two  «lt&  -«^^| 
Wackeuroder:  194  pt«.  of  lactate  of  lime  dissolved  in  the  sutftUesi  powibk 
quantity  of  boiliug  water,  are  added  to  a  saiurnted  solution  of  34  pla  if 
iron  in  hydrochloric  acid;  the  mixlure  set  aside  to  cryhtnllis?  in  %  clo«sd 
vessel  completely  filled  with  it;  and  the  romoiiuler  of  the  cryaUW  prv- 
cipitated  from  the  mother-liquor  by  addition  of  alcohol  fre«  from  air.— 
l^flVQstecher  (^«^r>-^  TC,  307):  I.actate  of  ammonia  (obtaineii  by  pr^- 
cipitutiug  lactate  of  liuo  with  carbonate  of  ammonia  ana  evAyocaluf  lb* 
filtrate  to  a  syrup)  dissolved  in  G  pts.   of  alcohol  of  SO*   Bai.»  ia 


with  a  concentrated  solution  of  protocblorideof  iron;  and  the  erysiala  wkidi 
form  iu  3G  hours,  collected  upon  linou»  washed  with  alcoool, 
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betweeu  paper,  and  dried  at  a  f^entle  heal,  or  bettor  in  vncuo  over  oil  of 
vitriol.  Kngclbardt  Si.  Maddrell  recrystallise  tlie  salt  thus  obtained  from 
water  freo  from  air. 

4.  This  salt  is  also  formed  wbeo  sugar  of  any  kind  ia  left  to  undergo 
the  lactic  acid  fermentation  im  contact  with  iron  filings. — Wobler 
(Ann.  Pliiinn.  48,  149):  2  Iba.  of  sonr  mill;,  with  1  oz.  of  milk-fcugor 
and  1  oz.  of  iron  filiiiga,  are  aet  aaido  for  several  days  at  a  temperature 
between  30°  and  40"^,  the  mixture  being  bliakcD  and  the  milk-augar 
renewed  from  tinif  to  time,  ttU  the  ferrons  lactate  i«  deposited  in  the 
form  of  a  white  cryatalline  powUor.  The  liquid  i«  tben  healed  to  the 
boiling  roint,  filtered  hot  into  a  ve«sol  which  is  aflorwardi  eloaed,  the 
mother-liquor,  after  a  few  days,  poured  oft'  from  the  crn«t  of  needlo- 
ehaped  crystals;  and  tbe«e  crystalline  crusts  waabpd  with  cold  wator^  aud 
qaickly  dried  on  hibulou^i  paper  at  a  gentle  heat,  or  previously  rccrys- 
tkllised  from  boilin>i  water.  (Compaic  Gobley,  A',  j.  J*ftarm,  0,  57; 
Ruder,  Jakrh.  pr.  Pharvn,  0,  45.) 

Yellowish  white  ucedlos,  which  redden  litmus  and  arc  permanent  in 
the  air  after  drying.  (Kn^^cihaidt  &  Maddrell.)  Qrceoish  white  crusts 
and  graiuif  made  op  of  Blender  rectangular  needles,  baviu;^  a  t»wvi'ti«h 
ferruginous  taste,  and  perm:inent  in  the  air.  (Wittsteiu,  Hepert.  83,  171.) 
While  tabular  crystals,  which  redden  litmus.  (Louradour.)  —  Tlio  necdlus 
give  off  all  their  water,  amounting  to  19*13  p.  c.  ((f  At.)  in  vacuo,  or 
when  heated  to  100^  iu  a  stream  of  hydrugcn  At  60*^  in  the  air,  they 
give  off  water  and  turn  brown,  then  gradually  black,  being  nearly 
transformed  into  ferric  lactate  which  is  easily  soluble  iu  water,  and  gives 
off  an  empyreumatic  odour  at  120'.  (Engelhardt  &.  Maddrell.)  The 
needles  swell  up  slightly  when  heated  in  contact  with  the  air,  give  off 
white  acid  vapourR  smelling  tike  burnt  tartar,  and  finally  leave  27 '1  p.  e. 
of  ferric  oxide.  The  uaueous  .solution  oxidises  quickly  in  contact  with 
tbe  air.  turning  brown,  but  without  funning  a  precipitJite.  (Engelhardt  A 
Maddrell.)  When  boiled  in  a  narruw-ucckcd  fliutk,  it  acquires  a  brownish 
yellow  colour,  in  a  few  minutes^  even  before  any  furric  salt  is  formed, 
and  becomes  turbid  by  continued  boilin-.:,  in  con.wquence  of  the  precipi- 
tation of  hydruted  ferric  oxide,  amounting  iu  the  cn<l  to  7*5  per  cent, 
while  the  iron  which  remaius  dissolved  in  tho  brownish  yellow,  strongly 
acid  liquid  is  also  in  the  end  completely  converted  into  ferric  oxide, — 
and  the  liquid,  if  subsequently  digested  with  iron  filings,  lakes  up  a  small 
quantity  of  iron^  but  retains  its  yellow  colour,  and  again  deposits  ferric 
oxide  when  btiiled.  'VUry  formation  of  ferric  oxide  during  the  boiling 
appears  to  bo  uccompauied  by  an  alteration  and  colouring  of  the  acid.  The 
aqueous  Bolutiun  of  the  noeilles  lie.itcd  in  t^lmllow  dii!<he^,  ilries  uji  without 
turbidity  to  a  dingy  yellow-green,  transparent,  t>rittlo  man  of  resiUj 
contniuinj?  both  protoxide  and  scsqnioxide  of  iron;  deltqneseee  Co  a  eyrnp 
on  exposure  to  the  air;  and  dissolves  completely  in  water.  (Wiltstein.) 

The  needles  dissulvo  iu  48  pt«.  of  water  at  10°,  forminga  pale  yellow- 
green  solution;  in  13  pts.  of  boiling  water;  very  sparingly  in  weak,  and 
not  at  all  in  strong  alcohol.  (Wiltstein.)  They  dissolve  with  tolerable 
facility  in  lioiling  alcohol.     (Kngelhardt  A  Maddrell.) 

The  talt  may  bo  contaminated  with  ferroiie  sulphate  (to  be  delected 
by  chloride  of  barium),  with  starch  (by  iodino),  with  milk-sugar  (by 
boiling  with  \5  pts.  of  nitric  noid  to  3  pts.  of  tbe  salt,  and  crystallising 
the  resulting  mucic  acid  by  cooling).  (Louradour.) — Korroue  sulphate 
mixed  with  a  sufficient  quantity  of  lactic  acid,  is  not  precipitated  by 
ammonia,  nut  even  after  coutiuucd  exposure  to  the  air  aud  healing. 
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FoTtc  Ladate,  —  After  evaporation  of  tlie  eolation.  Bi-own  mi 
(Braconnot,  Gay-La&sac  and  Pelouze),  red-brown  (Berselius),  jfelloi 
aiuorphoua  (Engelhardt  &  Maddrcll),  dvliijiiescent  (Gay-Lusaac  & 
Peloure),  insoluble  in  alcolioK  (Berzelius.)  —  The  darlc-yellow  solution 
of  recently  precipitated  ferric  hydrate  in  the  heated  acid,  nliicb  is  oom- 
pletely  precipicable  by  ammonia,  and  in  whioh  the  mereei  trmce  of  pn>- 
toxjdc  of  iron,  furmc<l  at  the  expense  of  the  acid,  may  be  detected,  yields 
by  evaporation  a  yellowitib  ^;reeu  resinous  mass,  in  which  about  ^  of  the 
iron  appears  to  be  converted  into  protoxide. — Sesqaichloride  of  iron  mixed 
with  a  lar^  quantity  of  lactic  acia,  aseamca  a  dark  red  colour  when  mixe^l 
with  ammonia  in  the  cold,  and  forms  after  eome  minutes  only.a  browniah 
precipitate,  a  email  quantity  of  iron  remaining  in  solution;  but  whea 
heated,  it  immediately  deposits  nearly  all  the  iron.     (VVittatein.) 

Lactate  of  Cobalt.  —  By  boiling  the  hydrate  with  the  acid.    (Engel^ 
hardt  and  Maddrell.)     Kosc-coloured  crytitalline  grains  (Bracoanot,  Gaj 
Lusaac  &  Pelouze),  consisting  of  needles,  slightly  acid  and  permanent  id' 
the  air;  they  do  not  give  off  anything  in  vacuo  over  oil  of  vitriol,  but  at 
100^    they   part    with    all  their  water,  amounting    to    19'5S  per  crnL 
(Engelhardt  ili:>  Maddrell.)     In  the  fire,  they  char  and  burn,   but  do  not 
mctt.     Sulphuretted  hydrogen  precipitates  from  their  aqueous  •olutioff. 
only  a  portion   of  the   oxide,    leaving   a   pate    red   [moDubaaioY]    sail 
(Braconnot.)     The  grains  dissolve  in  38  pts.  of  culd  water  (Braconnot) 
more  readily  in  boiling  water,  but  are  insoluble  in  alcohol  which  precij 
tates  them  from  water.  (Engelhardt  k  Maddrell.) 
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Lactate  of  Nkh<L  ^ —  By  dissolving  carbonate  of  nickel  in  the  boil 
acid,  or  by  precipitating  the  snlphnte  with  lactate  of  baryta,  and  Glterii 
(Kngelhardt  k  ^[addrell.)      Emerald-grceo,  indistinct  crystali>,  haviof" 
Dweet   and  afterwards  metallic  taste.  (Braconnot)     Small   apph 
needles,  or  from  very  concentrated  solutions,  crystalline  crusu, 
redden  litmus  slightly,  and  arc  permanent  in  the  air.     In  vacuo  ow 
of  vitriol,  it  gives  off  a  tolerably  large  quantity  of  water,  at  100^  MM 
per  cent.  (4  At.),  and  at  130^,  in  all  18-39  p.o.  (6  At)     (Kngvlbardt 
Maddrell).     Chars  and  inflames  in  the  Are,  but  without  fudin^r;  diasoli 
in  30  pts.  of  cold  water  (Braconnot),  more  easily  in  boiling' water, 
ia  insoluble  in  alcohol,  even  when  hot,  which,  in  fact,  procipitatea  tt  1 
the  aoucons  solution  in  the  form  of  a  pulp  soon   becoming  errktaUi 
(Engelhardt  aod  Maddrell) 


a 


Cupric  Lactate,  —  a.  Quadrobasic.  —  Lactic  acid  eaturat^d  at  the 
boiling  beat  with  cnprio  carbonate,  deposits  on  cooling  a  Hgbt  blue 
mixture  of  a  heavy  granular  salt  a,  and  another  paat^  basic  salt,  from 
which  the  former  may  ho  ecparatcd  by  levigalion. 

The  latter  salt  dt«soIves  very  sparingly,  even  in  boiling  water;  it 
cannot  be  obtained  quite  pure,  and  accordingly  gives,  fiometimea  45'16  per 
cent,  of  cupric  oxide  and  13*97  water,  eometinies  45-71  cupric  oxide  and 
15-47  water. 

The  salt  a  presents  the  appearance  of  dark  blco  heavy  granules,  also 
sparingly  soluble  in  water.  (Engclhardt  &c  Maddroll.) 


a.  DHed  at  100". 

12  C   72 

10  H  10 

4  CuO  .„ „ 160 

10  O  80 

2CuO,C"H»Cn»0»...  322 


Eng^elhardt  it.  Maddrell. 

22*36     22-44 

3-n     2-96 

49-6tf     40-89 

24-84     24-/1 

100-00     IDO-QO 


I 


6.  -—  Sihanc.  ^  Cuprous  oxide  in  rontjirt  with  Imclir  add,  yields  meUlIio  copper 
and  cupric  lactate.  (Gay-LuMac  &  Pelouie.) — 1.  Bv  boiling  carbonate  of  copper 
wilh  a  larger  quantity  of  the  acid.  —  2.  By  precipitating  lactate  of 
baryta  with  sulphate  of  copper.  —  On  evaporutlugand  cooling  the  filtrate, 
the  aalt  is  obtained  in  large  crystals  (Engclhardt  &  Maddrell);  sometimes 
ID  blue  right  rectangular  prisms,  sonieiimcs,  though  more  rarely^  in  thick 
dark  green  prisms,  which  pnsfi  into  the  blue  when  rccrystallised.  Both 
kinds  of  crystals  contain  4  At.  water.  (Pelouze.)  The  green  crystals  are 
flat  prisms  belonging  to  the  (>hliquo  prismatic  system,  and  resembling 
j^ypsum.  The  crystals  run  through  all  shades  of  colour,  between  blue 
and  green,  and  the  green  crystals  arc  produced  in  greatest  abundance  by 
the  second  mmle  of  preparation,  and  do  not  turn  blue  by  recrystallisa- 
tion.  Alcohol,  added  to  the  aqueous  solution,  throws  down  light  blue 
silky  needles  of  the  same  coniposition.  —  The  crystals  givo  oft*  all  their 
water,  amounting  to  1313  per  cent.  (4  At.)  in  cold  air  over  oil  of  vitriol, 
and  very  quickly  at  100".  witlicmt  change  of  appearance.  The  dry  salt 
remains  unalicreil  up  to  200",  and  burns  away  with  a  glimmering  tight  at 
210°.  (EngeUiardt  S:  Maddrell.)  When  subjected  to  dry  distillation,  it 
nielta,  gives  off  2t('2  per  cent  of  carbonic  oxide  and  carbonic  acid,  yields 
41  percent,  of  a  distillate  siinihir  to  that  obtained  with  the  free  acid 
(the  la^t  ihini,  wliJcli  is  a  Rolation  of  lactido  in  acetone,  immediately 
solidifying  as  lactide  onadilitton  of  water),  and  leaves  29'5  p.  c.  copper 
with  3-3  charcoal  (Pclouze  )  The  dry  salt  yields  between  900'  and  210", 
carbuuic  acid,  ahlehyJo,  and  a  cetUiin  quantity  of  ordinary  lactic  acid 
(perhaps  ari.«ing  from  a  residue  of  water  in  the  salt),  and  leaves  copper 
together  witli  lacltc  anhydride,  which  decomposes  between  250°  and  2fi0°, 
as  described  at  page  480.    (Engelbardt,  ^n».  Pharm.   70,   241.)  —  The 
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aqueous  eolDtion  forms  with  excess  of  pntash,  &  clear  dark  l>1oe  liquid, 
and  u-ith  excess  of  lime,  a  liquid  of  a  Uirliter  blue  colour,  with  piirdAl 
jirecipitaLlon  of  the  oxide.  (PeluuEC.)  In  tliis  respect,  tactic  acid  agrees 
with  the  sugars,  and  differs  from  acetic,  tartaric,  racemic,  and  citric  acid, 
from  which  oxide  of  nopper  may  be  completely  precipitated  by  lime. 
(PelouKe.)  But  if  sufficient  milk  of  lime  be  present,  the  bydrutcd  cnprio 
oxide,  which  at  Bret  dissolves  in  the  lactate  of  lime,  in  completely  prect- 
pitated;  and  from  caprie  nitrnto  containing  sal-ammoumc,  glycoool, 
gelatin, — or  more  especially,  gelatin,  casein  or  fibrin  mixed  wito  potesb, 
milk  of  lime  docs  not  precipitate  the  cupric  oxido  Cimpleicly;  only 
impure  lactate  of  lime,  nut  lactate  of  £inc,  protects  cnpric  nitrate  fx<m 
complete  precipitation.  Hence  this  reaction  given  by  Pelouze,  as  »  test 
of  the  presence  of  lactic  acid  in  the  gastric  juico,  in  cows'  urine,  and  is 
tbo  yolk  of  egg  (p.  473),  requires  fuller  confirmation.  (Strecker,  iiiijt 
Pharm.  G2,  210.) 

The  crystals  dissolve  in  6  pta.  of  cold  water,  in  2*2  pts.  of  boiling 
water,  in  115  pts.  of  ooU  and  in  26  pts.  of  boiling  alcohoL  (Eiuelhardt 
&  Maddrell.) 


T>rU 

•J  at  100*. 

Engelhardt  &  MAJdnll 

12  C 

„..,.     72     «« 

29-75 

2flC4 

10  II  „ «. 

10     .« 

4-14 

4*U 

2CuO „.-. 

80     .... 

33M 

32-27 

10  0 

80     .... 

3305 

33-95 

C>»H»X^=0" 

242    .... 

10000 

100-00 

MercuroM  Lactate.  — Needles  which,  when  heated,  melt  in  their  water 
of  crysLallis:itiou,  froth  up,  assume  an  olive-grceu  colour,  emit  tKo 
odour  of  acetic  acid,  and  leave  charcoal  mixed  with  mercury.  Dissoliw 
readily  in  water.  (Bi*ac*JUDi.»t.)  A  mixture  of  I  vol.  warm,  highly 
ocnlrated  lactjto  of  sodii  and  2  vol.  of  a  saturated  solution  of  mercui 
nitrate,  soon  deposits  .i  small  quantity  of  mercury  and  Q^^umes  a  rose 
carmine  colour,  and  then,  iiftor  24  hours,  yields  rose  or  carmiae-col* 
lamina*  grouped  in  rosettos.  These  crystals  givo  off  5-fl4  p.  c  (4  At 
Water  at  IQU",  becoming  darker  in  colour,  but  without  further  decowpo^ 
sition.  They  dissolve  sparingly  in  cold  water,  forming  a  very  im 
liquid,  and  wbcn  immersed  in  boiling  water,  arc  resolved  into  metaltie 
mercury  and  a  mercuric  ^alt.  They  are  insoluble  in  cold  alcohol, 
their  solution  in  boiling  alcohol  deposits  a  white  heavy  powder.  (Eni 
bardi  &.  Maddrell.) 

Air^dried  erptUlt,  Eii(«Uunlt  &  llAddirlL 

UC  ™ -....A-     72  «..  12'<« 12'J9 

10  H  ....«.Mu.- 10  ....  I'68 

4  Hg    400  ....  67'U  -     67-44 

12  O 96  ....  1611 

2  HQ  U  ,^  3-02         

CnHWHf<0"  +  2Aq  MG     ...10000 

WHmKc  l^cfaU.  —  QHodrihatic.  —  By  saturating  the  boiling  diWi* 
■dNT^ndt  fneronrio  oxide,  filtering,  evaporating  to  a  sympf  aaul  t^w^ihj^  « 
■axturo  is  obtained  of  a  small  qu.-iDtity  of  light  yellow  inaolaUie  p^vSer, 
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MFd'«  large  quaBtiij  of  a  colourless  omUv  solnblo  pow<liet;  And  Ctis,  when 
exhausted  with  boiling  water,  yields  &  soliitioa  whence  the  ealt  in  <lepe* 
aiiedl  in  shining  needles  whi«h  redden  litmus  strongly.  These  needles  do 
not  suffer  any  loss  at  100°;  they  dissolve  very  readily  in  cold  water,  are 
not  decomposed  by  boiling  with  water,  and  dissolve  with  diflloalty  ia 
aicohol  even  when  hot  (&igdlhajrdt  Jc  Maddrell)-^B£d  dc^oeaeent  gnm 
which  after  some  weeks  deposits  a  semi-crystalliDe  powder.  (Berzelias.) 


Cryttals.  Engelhardt  &  Maddrell. 

12  C  _ 72  ....     1212     12-41 

10  H 10  ....       1*68 

4  Hg    400  ....  67-34     67-61 

14  0 112  ....     18-86 

2HgO,C"HJ''HrO*2 594  ..„  l»0-«« 


Lactate  of  Silver.  —  Bibtuic.  —  Obtained  by  sataratiog  the  aqueous 
acid  with  oxide  of  silver.  White,  very  slender  needles,  having  a  silky 
lustre,  and  united  in  tufts  (in  nodules,  according  to  Engelhardt  & 
Maddrell).  They  assume  a  reddish  colour  on  exposure  to  light  (blackish, 
especially  when  heated,  and  give  off  8'34  per  cent.  (4  At)  water  at  80°). 
(Engiritiudt  &  Maddrell.)  They  melt  quickly  when  heated,  turning 
brown  and  ewelJing  np  (at  100°,  with  blackening,  according  to  Engelhardt 
&  Maddrell),  then  take  fire  and  leave  silver  mixed  with  charcoal. 
{BraeoMiot.)  Their  aqueous  or  alcoholic  solution  is  decolorised  by  con- 
traoed  boiling,  and  gradually  deposits  brown  flakes.  (Engelhardt  A 
Maddrell.)  They  dissolve  in  20  pts.  of  cold  water  (Braconnot);  are 
nearly  ineoluble  m  cold  alcohol;  but  dissolve  so  abundantly  in  hot  alcohol 
that  the  solution  solidifies  in  a  crystalline  pulp  on  cooling.  From  the 
cooled  solution,  ether  precipitates  the  remainder  of  the  salt,  producing  at 
tbe  same  time,  a  strong  blue  colour.  (Engelhardt  &  Maddrell.)  Acetate 
of  poiaah  added  to  the  aqueous  solution  throws  down  aoeUte  of  silver. 
(Gay-Lossac  &  Pelouzc.)  —  The  solution  of  the  oxide  in  the  aqueoofc 
aekf  dries  up  to  a  soft  translucent  gum,  which  has  a  sharp  metallic  iuU, 
and  whose  alcoholic  solution  becomes  gre^iisfa  yellow  by  eva|>ontion, 
and  when  redissolved  in  water,  deposits  brown  argentiferous  flakes  and 
assumes  a  red  colour.     (Berzeliua.) 


Dried  at  80".  Engelhardt  &  Maddrell. 

12  C  72     ....  18-2?  18-07 

10  H 10     ....  2-54  2-53 

2  Ag 216     ....  54-82  54-52 

12  O 96     ....  24-37  24-88 


C»H">Ag»0i3....  394     „,.  100  00     100-00 


Air-dried  crjfstai*.  Engelhordt  &  Maddrell. 

12  C  72     ....  16-74 

14  H 14     ....       3-26 

2  Ag     216     ....  50-23     49'94 

3«  O 128     ....  29-77 


C'SH'OAg^O"  +  4Aq  430     ....  IW'OO 
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Lactic  acid  mixes   with  alechol   in  all   })roportions,  and   dissoV 
sparingly  in  ether,     (Beritelius,  Gay-Lussac  &  Pclouzo.) 

The  eutcmcDt  of  Cap  tc  Hcor;  (J.  Pharm.  27,  355)  ChaC  there  exisU  a  /«rf«f«  if 
wrfO,  and  that  all  the  urea  coiitainrd  in  human  urine  is  in  the  form  of  thii  compoaxul, 
has  been  ilieproved  by  I.ecanu  {Ann.  Chim,  Phyt.  74,  90)  and  Peloaze.  (A*.  A*^, 
Chim.  Phyt.  6.  65.) 

Lactic  acid  coagulates  ifihite  of  egtj  and  sweet  mUk,  (Gaj-LuMao  & 
Peloiise.) 


Conjugated  Compound$, 

1.  Lactate  of  EthyL 
C:»H»0»*  =  2(C'H*0),C»H»«0» 

A.  SmECKER,    Ann.  Fhann.  81,  247;  0\,  355. 

Lepage.    J.  Chim.  mid.  20,  8;  also  J.  pr.  Cheni.  31,  377. 

Lactic  ether,  Milchtaure*  Aethyloryd,  yUehvinetter. 


Preparation.  1.  Dry  lactate  of  lime  is  distilled  with  snipliovinato  of 
potash — or  better:  1  pt.  of  lactate  of  liine  and  potash  (p.  484),  with  1*4 
pt.  of  sulpbovinate  of  potash, — the  thin,  faintly  smelling  distillate  which 
passes  over  between  l^O'' and  180'',  saturated  with  chloride  of  calcium; 
and  the  synipy  eolction  cooled.  Cryptals  are  thou  obtained  consisting  of 
CnCl,C^H'*0*';  and  these  by  distillation  yield  tolerably  pore  lactic  ether. 
(Strecker.) 

2.  Four  |itJi.  of  puherised  lactate  of  lime  are  diftUled  with  5  pts.  of  rectified 
•piriL  aiid  3  ptx.  of  oil  of  vitriol,  till  the  contents  of  the  retort  begin  to  turn  brown; 
and  the  ditlillute  rectified  over  chloride  of  calcium,  decnnted  ufter  2i  hours,  and  rectified. 
(Lepage.) 

Colourless  liquid  of  sp.  gr.  1'08  (0*866  according  to  Lepag^e,)  having  a 
faint  odonr  (like  rum,  acronling  fo  Lepage).  It  does  not  exhibit  a  constant 
boiling  point,  but  the  greater  portion  distils  over  bvtween  150°  and  260*. 
(floUi  at  77':  Lepage.)     Vapour-density  4*75,  (Strecker) 


CalcnIatioH, 

20  C    120     „ 5085 

20  H  „ 20 _  8-47 

12  O   _     96     40  68 


C»H»0"    236 


10000 


Vol.  Densitf. 

C-rapour  20    .„ 8-3200 

H-gas    „ „     20     1-3860 

O-gaa „ 6     „.„ 6-6558 


Vapour..... 4 

1 


16-3618 
4  0904 


The  wry  unvcnal  condensation  to  4  vuTames  would  oeem  to  ImpW  that  the  rttloftti 
fbnnuU  of  loctic  add  ii  C-H'-'O"  -  CMI'0,e'n»0* ;  but  as  lactic  a^id  appear*  tii  sQ 
Iti  other  componnds  to  be  hibasie,  it  majr  perhnps  be  tupposed  that  the  ether  C^H^O" 
aplits  up  when  heated  into  2  rolumea  of  C">li'*'0".     (Strecker.) 
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Lactic  etlier  is  nentral  to  vegelaMo  colonra  (Strccker)»  anj  ronmlus 
BO  after  kee|>in;Lr  for  ;i  mouth  in  boftica  containm;^  air  (Lt,*ii:);;c);  lut 
uhen  iiilxeJ  with  water  it  immediately  cxhibiLi  an  acid  reacti'Hi. 
(Strecker.)  With  fixed  alkalis  it  is  resolved  into  alcohol  and  a  lactate 
of  the  alkali,  anil  when  shaken  uj>  with  milk  of  lime,  it  solidiHca  in  tho 
courtie  of  a  night  into  a  white  jelly  of  lactate  of  lime.  (Lepaj^fe.)  When 
the  aqneous  mixture  la  boiled  with  uxido  of  zinc,  alcohol  is  formed,  and 
lactate  of  zinc  crystallises  out  on  cooliuij^.  No  cthvlohictic  acid  appeard 
to  be  formed.  (Strecker.)  —  When  dry  amnioniacaI^':i8  is  passed  into  a 
solution  of  lactic  ether  iu  ahsolnte  alcohol,  lactaniido  is  formed,  and 
remains  iu  colourlei^a  crystalline  laminie  when  the  solution  is  evaporated. 
(Strecker.) 

Lactic  ether  with  Chlor'uh  ofCulciuvi.  CaCI,C»H»0".  —  Lactic  other 
dissolves  a  considcmhle  qaanlily  of  fudod  chloride  of  calcium,  with  rise 
of  temperature,  and,  after  a  while,  iho  mats  solidifies  in  an  aggregate  of 
transparent,  coloiirlot*::*,  cryatuUino  ^n-aiiia,  wliich  appear  to  be  rectangular 
priams.     When  heated,  ihey  give  off  lactic  ether.  (Strecker.) 


SO  c  

...  120-0    . 
...     20-0     . 
...     35-4     . 
...     200     . 
...     96-0     . 

..    41-2      .. 
..       6-9       .. 
..     12-21 
..       6-9  1    *■ 
..     32-8 

Stret 
.     40-6 
.       6-8 

.    19-2     * 

ker. 

20  II 

CI 

c« „ „ 

13  O 

.     12-9 

C»CI.C^H»0".... 

...  2914     . 

..  100-0 

Lactic  ether  mixcij  iu  all  proportions  with  water^  alcohol  and  vlnio 
ether.  (Strecker,  Lepage.) 

A  mixtare  of  4  \>H.  Inctatc  of  Ume,  5  |)l«.  -rood-spuit.  and  3  pti.  oil  of  ritriol  doc« 
not  yield  any  lactate  of  methyl,  when  distillcdj  ttothiiig  bat  wooil-spiiit  passing  OTcr. 
(LepafC.) 


2.  Lactone.  P 


PKLorzE.    ^\  Ann.  Chim.  Phtfi,  13,  2G2. 

The  anhydride  which  remains  when  Inctic  acid  ifl  distilled  at  I.lC, 
yields  at  \5if  a  ilialilhite,  consisting:  of  lactone  and  luctide,  from  whicli 
the  lactiino  may  be  dustiliod  oft'  at  100".  It  is  then  washe<l  with  a  smnll 
quantity  of  water,  (Jn  wliich  a  portion  dissolves  )  separated  therefrom 
by  a  pipette,  placed  in  contnct  with  chloride  of  calcium,  whereby  iho 
2  At.  writer  of  hydration  which  it  contains,  aro  with  difficulty  with- 
drawn, and  rectiiied. 

Colourless  or  pale  yellow  liquid,  which  llontg  on  water,  boi'j  at 
about  !)2°,  haa  a  peculiar  aromatic  odour  and  burning  ti^to. 

VOL.   XI.  2    K 


IT-  ▼3a  &  aw 

..lis  v^Mocs.  vnica  l^eoifaanik  w  b^  aU*  to  obUmW^m 

vicfc  tW  k«to«M  (TO,  SUV  ■» 


27^:»-^-'=¥*:*  =  C-a-u-:  sacvn- rw»  i.  ^  i ;-..«-rfj 


a 


jBejar-ggAe    ibii    i'ii     i  C^ffn^.J 


Add. 


liiltf.  -^nwtd  sa  »aBiaUi   Mnh,    aa  aeid,  wiiu 
TT-Tsu^c^i  "     '*^    ^o^r..-!:  V^i  tie  arid   of  soar  milk,  bat'  tKA 
^^  .  ,.,  ^  ^   r'.Trp.iriu.-a  xad  appeanince,  neTerd* 
-i    1  ■>4-    -?x::-:::c.i  remarkabie   differences  ia  iu 
"ij-l"*^-   -^^^=;;?^i-e  expiained,  perhaps  bj  tie 
■■^  .     i;j.;:^-.;   ::  iesh,  the  latter  roust  be  tikii- 
r-^-j^;.  i?  >i-7-  .  azzjz   fc.  1    -a^T_w:.^  icii,  according^  to  HeinU).    Be^ 
_•    :c:"  ~r--    i*?    i-i-  -■;:■•:;:•-  :--5  rLc:-!  in  many  other  animal  nb- 
V    •'    :  ^  ■  j  /-^■'  -  •>-  '  '  -    -  C~-~-  blood,  and  urine;  fiDbse^jK:'. 
-:  ■?      :     ■!■'■.    -Li-;    -^    V'    —^-a   doobt    on    thia   o-nciu-i'^ 
:>    ---       -:    -    L-  :       :_:   ?•:":  =  cf  the^e   substances  whi*i 
:  :  -  :  .    rr-     i  '^*^\*-  i  -  ;^  oit   of  %-itriol  diluteJwr.a: 
;    i.-      -        I.--:      :■   7  *-"■:-:  :^;^;^*-«  sulphates  of  potaih  aoJ^-ii 
..    -    ■    :  -t;  T  :i    ,-:ir:.  ia:e  o:  leai:  in^ateJ    the  liquid  filtcn: 
:  -^..:     ::    r:-:.  izi    :"-:  rh:tfrfci:e  of  Jead,  with  sulphur.-".: 
r  :     ::i  .-i-'n-fc  ::::  f.:r-:e  to  a  srrnp,)      Peretti's  aeii  :>  r 
'       L    i'i       5>  a.-c:rxi:=ir  to  his   later  cxperimenus  -' 
'  ■•       -:;  :  --',i  .-:-ii:z.r^  f b  ,-phate  of  Jinie. 

:.  ?i;  >>i  ;:q:i:xl  expressed  from  chopped  0esh  isK- 

.^.    :r    :  ~i:     :!  f   flirste   evji-<trited   to  a   brown    extract;  li* 

;.    !.:>::  ;  ^tl  4>-::  <:  sj*.  zT.  053-3:  the   potash,  scdi,  acJ 

;:-.:"-"   "-•  ::.:^;^  a*  tartrates  by  alcoholic  Urtaric  If -i- 

-  ~;^-     .     i    -  ..^:--:  '*::i;  f=c;y  tr.iiirated  carbonate  of  leai  tiii» 

. :'  :    -      -'.  i     i'    '-^.'-'-vtM:  :-o   iquid  a^in    filtered   to  wpora^ 

.'  i-  .    :.:..'.::.-   .  f  .c''.l:  xl?  alc^ 'j-^1  evaporated;  the  re*Uas  6- 

;:£  wa;.-,  ^d.  ti-:>  icad  j  rcoipiiatel  by  Pnlphnrctted  hv*i.t:« 
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Tbe  lif^nid  filtered  from  this  precipitate,  yields,  1»y  evaporation,  a  colour- 
lessi,  very  acid  syrup,  contaminated  only  wilii  an  extractive  aninml 
matter.  (Berzeliue,  Lehrb.  Auit^.  in,  9,  573.)  —  2.  After  the  inofftto  of 
baryta.  &c.  (p.  HO.)  ba^  been  deposited  from  tlie  juico  of  flosh,  the 
decanted  mother  liquor  is  further  evaporated  over  the  water-balb;  tha 
Teeiduc  treated  with  alcohol,  which  dissolvea  all  the  sarcolactates;  the 
alcoholic  Bolutinn  decanted  from  the  syrup  below  it,  and  evaporated  to  A 
yellow  syrup,  which,  after  10  days,  solidilici  in  a  white  crystalline  mass, 
containing  —  together  with  a  large  quantity  of  aarcoluctjito  of  pnirujh 
present  as  mother-liquor  —  creatine,  cratinine,  and  the  potash-eult  of  n 
j>eonliar  nrotised  acid.  This  crystalline  ma^a  is  mixed  with  an  cqiiul 
volume  of  dilute  sulphuric  acid,  (foruicd  of  I  vol.  oU  of  vitriol  and  2 
ToU.  water,)  or  with  a  quantity  of  concentrated  oxalic  acid  aufficicnt  to 
form  a  crystalline  deposit;  the  mixture  immediately  treated  with  3  or  4 
timeit  its  vohimo  of  atcohnt,  to  precipitate  sulphate  or  oxalate  of  potash; 
tbo  filtrate  mixed  with  ether,  till  this  liquid  uo  longer  produces  turbidity; 
and  the  filtrate  distilled  and  evaporated  over  the  water-lath  to  a  syrup. 
This  syrup  ia  washed  with  half  its  volunieof  alcohol,  then  with  5  volumes 
of  ether;  the  ethereal  solution  evaporated  and  mixed  with  milk  of  limo 
till  a  strong  alkaline  reaction  is  produced;  the  filtrate  left  to  uvaporato 
in  a  warm  place,  till  it  solidifies  into  a  white  crystalline  magma;  ihia 
Bubstancc  wa^ihed  with  cold  alcohol  till  all  yellowish  colour  is  removed 
from  it;  the  crystals  dissolved  in  hot  00  per  cent,  alcohol  ;  and  the  w^ilu- 
tion  filtered  from  the  sulphate  of  lime,  (decolorised  if  necessary  by 
animal  charcoul,)  and  evaporated.  It  then  yields  the  pure  potish-Falt, 
from  which,  by  precipitating  with  sulphuric  acid,  exhausting  the  evapo- 
rated filtrate  with  ether,  and  evaporating  the  ether,  the  pure  acid  may  bo 
obtained.  (Liebig.) — 'i.  To  obtain  the  acid  from  (he  He*h  of  fish,  espe- 
cially of  pike,  with  wliich  the  process  (2)  docs  not  succeed,  the  flesli- 
juico  prepared  in  the  manner  described  at  page  2JI,  vol.  x,  is  evapo- 
rated to  a  syrup,  and  mixed  with  an  aqueous  solution  of  tannin;  iheliquiil, 
after  separation  from  the  thick  ydlowisU  white  procipiluf*,  which  becomes 
pitchy  when  heated,  is  concentrated,  and  mixed  with  sulphuric  or  oxalic 
ncid;  the  process  continued  as  in  (2) ;  and,  finally,  an  etliereal  solution 
obtained,  containing  gallic  acid  (formed  from  the  tannin,)  and  sarcolactic 
ncid;  ou'l  from  this  solution,  by  evaporation,  dJgi'stion  with  niilk  of 
]iioe,  (withuut  separating  the  cry«tallising  gallic  acid,)  filtering  (treating 
with  animal  charcoal  if  necessary,)  aud  evaporating,  pare  sarculactate  of 
limo  is  obtained.   (Liebig.) 

Sarcoiodic  aciJ  agrees  perfectly  with  lactic  acid  in  external  appear- 
niico,  nncrvstaltisabililv>  ami  solubility  i:i  water,  alcohol,  and  ether. 
(EngelharJt  A  Maddrcll.) 

Limc-aalL — The  crystals  which  separate  from  hot  alcohol  coutaia 
29"0  p.  c.  (10  At.)  water;  but  those  which  are  obtained  from  water  by 
cooling  or  sjiontaneoos  evaporation,  contain  from  25  50  to  25*53  per  cent. 
(8  At.);  the  crystals  with  10  At.  water  obtained  from  alcohol  are  lihc- 
wiao  converted  into  the  oeto-hydrated  rrystiils  by  crystallisation  from 
water.  They,  however,  exhibit  the  same  form  and  proiwrtics,  and  the 
eamo  bohavionr  when  btrongly  heated,  but  give  off  their  water  at  lUU^ 
much  more  slowly  than  the  crystals  of  lactate  of  lime  their  10  atoms; 
and  they  dissolve  in  10'4  pis.  of  cold  water  (luetato  of  lime  in  0*5  pts.,) 
and  like  the  latter  in  all  proportions  of  Ixdling  water  and  ^alcohol. 
(ICngelhardt  &  Muddrell.) 

2  K  2 
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At  100». 

iJeltic. 

12  C  72     „ 

.     33-03     ..... 

..     32-313 

10  n 10   .. 

.       4-59     

-       4-6H 

2CaO„...» 5a    . 

,     25-6»    

..     25-05 

10  O  80     ., 

.     36fi0     

..     36-H4 

C"U"CVO" 218     .. 

.  lOO-OO    

..  100-00 

Ah'-dned  eryttcls/rom 

tealer. 

Liebig. 

C'*H»*'Ca'0-= 218 

....    7517 
....     2483     . 

B  UO    „...     72 

25'53 

CnPCttH^"  +  3Aq 290 

....  100-00 

Mftffnrsia-saU.  —  Tlic   crystals   contaiu   8   At.    ivatcr,   (tliofO   of  M 
lictato   onlv  a   Al.,)  and  nissolvo  much   more  reailily  ia    water  lUaa 
alcohol.  (EugelhanU  &  MatlJrcll.) 

Ziiic-iiiU.  —  The  acid  satnratcJ  with  cai-honato  of  zinc  ylcIJ*,  by 
evaporation,  cryfjtala  which  ^ivo  ufl'  their  13"4J  p.  c.  (4  At.)  waict 
(Liclig),  I29  if  tlioy  have  been  obUiinoJ  hy  eoolinjr,  1343  if  hy  sjH>n- 
taneous  cvjiponilicii  (Eugellardt  A  MaiMrcll),  1304  (Ueinlz),  (whvrca* 
the  crystals  of  lactate  of  zinc  contain  6  At,,)  vei-y  slowly  at  100°,  mora 
quickly  at  120°  (Ileintx).  They  dissolve  in  57  pts.  of  cold,  in  2  8S  pt* 
cif  hoiliti^  water,  in  2*23  pts.  of  cold,  and  nearly  the  santc  i(iianlily  of 
hoilin^  alcohol,  therefore  huth  in  water  and  in  alcohol  much  nior* 
abuudautly  than  lactate  of  zinc.  (KD<,'elhardt  &,  Haddrcll.) 


Dried  bfftreen  IOC" 

12  C  ».     72-0 

10  H „.     lO'D 

2  ZnO -.     80-4 

10  O 80*0 

CHi^Zn-O".  .    2124 


and  120*.                 Liebig.  HdnU. 

....     29-70  2940  ....  29-4  4 

....       4-13  4*14  ....  4-24 

....     33-17  3331  ....  33-41 

....     33-00  ^     33*15  ....  32yl 

....  100-00  inooo  .„.  100-00 


Lmd-mlt.  —  The  acid  saturated  at  a  boiling  heat  vilh  excess  of 
hydrated  lead-oxide,  ilepoMts  by  ;>radual  evaporation,  a  small  quantity 
of  lead-oxide,  and  if  further  evaporated  after  filtration,  leaves  a  clear 
gum,  whieli.  after  continued  dr^-ing  at  120'',  apjicars  hard  and  fissurtd 
in  the  cold,  but  ruiii)  together  a^^aln  when  heatetl. 


Dried  at  I20*. 

12  c n  .. 

10  B 10    .. 

2  PbO  224    .. 

10  O SO    .. 

C^-niwPbSO"....  386    .. 


Heinti. 

18-GS     18-lft 

2-39    2-62 

6903     i8'8y 

20*73    20-36 

lOO-CO     «  100-00 


Niclel-Mill.  —  Its  crystals,  like  the  lactate,  contain  $  At  wnlcr,  whi 

however  they  give  off  completely  evou  at  100'.  (Enjclhardt  A.  MiuhtrvA) 

Copprr-MU.  —  Small,  hard,  ehy-bltio  nodules.     After  drvln.;   in  ifctf 
air,  they  give  oil'  only  3*7  p.  c   water  over  oil  of  vitriol^  even  «fl(»_ 
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■ftl  weeks,  and  at  100''  they  very  slowly  yield  8*96  p.  c.  water, 

Ting  topretlierat  the  same  time,  and  assuming  a  brownish  colour;  after- 

■-48  they  become  greenish,  and  then  contnin  32*87  p.  c.  cupric  oxide. 

-Uy,  at  340",  they  give  off  14  pci*  cent,  in  all,  but  the  residue  oa 

'  g  dissolved  in  water,  leaves  a  considerable  nuantity  of  cuprous  oxide. 

, air-dried  crystals  dissolve  in  1*95  pts.  of  cold,  1-24  of  boiling  water, 

-  are  much  more  soluble  in  alcohol  than  cupric  lactate.  (Engolhardt  & 
Idrell.) 

' SUver-itaXt.  —  The  dilute  acid  saturated  with  precipitated  and  still 
st  oxide  of  silver,  then  filtered  in  the  dark,  and  evaporated  over  oil 

vitriol  in  vacuo,  yields,  with  strong  ofHorescenco,  and  only  when  nearly 
the  water  has  gone  off,  white  crystals  which  blacken  even  in  diffused 
'light  When  dried  in  vacuo,  they  turn  yellowish  at  80'',  diminishing 
.ireiffht  by  nearly  1  '5  per  cent.,  but  without  any  peculiar  decomposition; 
100  ,  they  become  dark  coloured  and  cake  together.  From  their  solu- 
n  ill  warm  alcohol,  they  separate  almost  completely  on  cooling,  not 

'•rever  in  the  crystalline  form,  like  lactate  of  silver,  but  in  the  form  of 
tranalncent  jolly,  even   when  a  large  quantity  of  alcohol  is  used. 

•^eiati.) 

CryttaU  dried  at  80°,  Heintx. 

12  C  72  ....  18-27  18-26 

10  H  10  ....  2-54  2-59 

2  Af 216  ....  54-82  54*64 

12  O  96  ....  24-37  24-51 

C'^U'^Ag^O"....  391     ....  100-00    10000 


Oxygm-nucUus  C"H"0«. 

Anhydrous  Lactic  Acid. 
C"H"0"  =  C"H"0«,0». 

p£ZX)UZB.  (1845.)    N.  Ann.  Chiin.  Fkys,  13,  257;  also  *V.  J.  Pkann, 

7,  1;  also  Ann.  Pharm,  53,  112;  also  J.  pt\  Chem.  35,  128. 
Enoelhardt.    Ann,  Pkarm,  70,  221. 

Lactic  Akhydridet  Acide  laeiidiqut.    (Laurent.) 

Trtparation,  Lactic  acid  is  heated  for  some  timo  in  a  retort  to  130"^ 
(Pelonze),  or  for  a  shorter  timo  to  between  180°  and  200"  (Engelhardt), 
till  no  more  aqueous  lactic  acid  passes  over. 

Propertui.  Pale  yellow,  solid,  amorphous  mass,  very  easily  fnsible; 
(Peloase),  melts  below  100%  and  may  be  drawn  out  into  threads  on  cool- 
\ng  (Eogelhardt);  has  an  extremely  bitter  taste.    (Pelouzc,  Engelhardt.) 

Aoeording  to  Pelonxe,  it  i«  =  C^H»'*0". 
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DeeompotiHofU,  1.  Dry  distillation  (p.  480).  —  S.  It  if  conotei 
slowly  in  damp  air,  and  instantly  in  contact  wiUi  aqneom  alblii,  iito 
ordinary  lactic  acid.  (Pelouxe.)  It  decomposes  carbonate  of  Unta  m 
carbonate  of  lime  but  slowly,  even  when  boiled  wiUi  water.  (Eigil- 
bardt)  —  3.  It  absorbs  2  At.  ammonia  (Peloaxe,  p.  471). 

ComhinatiGns.  The  anbydrous  acid  boiled  for  a  sbort  time  wi4 
water,  dissolves  but  sparingly,  and  separates  almost  completelj,  wiA 
milky  turbidity,  on  cooling;  the  water  however  remaiaa  biUc 
(Enffelhardt.) 

ft  dissolves  in  all  proportions  in  alcohol,  both  hydiated  and  aMrii. 
and  is  precipitated  therefrom  in  flakes  which  gradnally  nnito  ia  dr^ 
(Engelhardt).— It  dissolves  readily  in  alcohol  and  ftker.    (Pelonr.) 


Primary^ucUuB  C"H". 
Oxyffen-nucUia  CH^O". 

Mncic  Acid. 

C"H>*0"  =  C"H»«0",0«. 

ScHEELE.     (1780.)     Opwe.  2,  111. 

HERMESTiDT.     CtfU.  X.  Eutd.  5,  ^\.  ~^  CrelL  Ami.    1784.   2,509. 

Tkommsdorff.      J.  Tr.  17,59.  —  X.  tr.  7,  13. 

Laugier.     An)>.  Phnr.n,  72,  81;  also  Gilb.  42,  2CS. 

Malagiti.     Ann.  Chi-.n.  J'/tj/s.  GO.  195;   Go.   SG. — Co:np(.  rntd.  2:,S:<1 

J.u.iMo.     Po'f-j.  31.  344. — Ann,  Pharm.   2(>,  1  GO. 

I.iEHirt  v<:  Pt:uuzr..     Ann.  Phann.    10,  2,>i:. 

Hagkn.    P,-i.7.  71,  :>o\. 

J.  W.  Johnson,     Ann.  Pharm.  04,  224, 


*.:  .re.  M::iz 


icl-rrui-trr.  Acife  mucigue,  Ariiif  tacchlaciir-ur. 


n-. 


}\  ■,vM.';  ■?(.     Together  ■n-iili  oxalic  and  saccharic  acid,  in  the  Jef  3- 
pos:ti. ::  of  niilk-su^':»r  (Sd.colo\  of  various  kinds   of  gum   (Fouutiv  j. 
Va::quoliiiV  .111*1  picromol  i  Thfunrd),  by  hot  nitric    acid.      The  le^s  ii 
and  i!io  nioro  dilute  the  nitric  aciil,  the  greater  is  the  Quantity  \>:'  ni-f 
and  the  ^nlal;o^  the  quantity  ot  oxalic  and  carbonic  acid  produced,  tl  - 
acids  ar:^in,'  Ironi   the   decomposition    of  a    |>urtion    of  the    inucio  a: 
^I.io■•:,^  i\\y.  31.  34S.)     The  gums  which  yield  uiucic  aci.I  are  :  tiu- 
«n»hc.  gi::u-tr:ic.icanth.  Bassora-gum.  linsee  i-gum,  frankincen-<e,  wvt: 
ir.d  guui-ammoniacum.     (Fouroroy  \  Vau»juelin.) 


oxv:\  :n\ 


;*v,  .:":,..  •;.   M;ik-si:g:ir  or  irum    is  heated  in  a  retort  with  6  pi-v  «! 

dua:o  v.::r;c  aoM.  tiil  the  whole  of  the  nitric  acid  is  distilled  over;  a;*  :' 

M<^  owls,  the  mucic  acid  is  ue|K*sitC'l.  and  the    mother-liqnor  virl  !• 

iliona!  quainily  hv  repeated  evaporation  and  cotdin::. Tbeic:-! 

d  £r\m   the   ciothei^liqaor  is  freed  from  adhering  oxalic  aci 


\ 
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saccharic  acid  by  washing  with  a  amall  qaantity  of  cold  water  and 
perhaps  by  again  dissoUiug  it  iit  hot  water,  fihcrinj;  and  crystallising. 
Tho  oxaluto  of  lime  pruduccd  when  giitn  is  used  remains  in  the  filter;  it 
may  likcwi^o  bo  romuved  by  repeatedly  treating  the  product  with  weak 
nitric  acid.  1  pt.  of  nulk-suj;:ir  yields  about  \  pt.  of  mucio  ucid. 
(Scheele,  Foaroroy  &  VauqupUn*  Trommsdorff,  Laugier.) — ^When  1  pt. 
of  milk-sugar  is  heated  with  2  pts.  of  nitric  acid  of  sp.gr.  1'42,  till 
violent  action  is  set  up,  then  removed  from  the  source  of  beat,  and  only 
gently  warmed  towards  the  end  of  the  nctiun,  a  quantity  of  Qiiicio  acid 
is  obtained  amounting  to  between  GO  and  G5  per  cent,  of  the  acid. 
(Guckelberger,  Ann,  l*harm>  04,316.)  —  Proust  mixes  the  impuro  ncid 
obtained  from  gum  with  a  slight  excess  of  ammonia  and  boiling  water 
till  it  is  diiesolved,  evaporates  the  filtrato  nearly  to  dryness;  washes  tha 
crystallised  mucato  of  ammoni.'b  with  cold  water  till  it  is  decolorised; 
dissolves  it  in  boiling  water;  und  precipitates  tho  mucio  acid  from  it  by 
inettDsof  cold  dilute  oitrio  acid. 

Properiifs.  White,  sandy,  crystalline  jpowder,  which  reddens  litmus 
and  has  a  slightly  acid  taste.  (Scheele.)  The  powder  consists  of  micro- 
aoopio  oblique  rhombic  prisms,  sometimes  witlt  truncated  lateral  edges, 
so  that  rectangular  prisms  aro  formed.  (Wnckonrodcr,  J,  pi\  Cftfm, 
23,  208.) 

Cryflalline  powder.  Bcnelitts.  ^"^.J-h^n^rd!      P^^^        Ueb\g. 

12  C 72  ....  S429  ....  33-43  .,..  33'69  ....  3333  ....  .33!)2 

10  H „ 10  ....   4-76  ....   5-10  .„.   3-62  ....   4*94  ....   4*82 

J6  O 128     ....     60-9S     ....     61M7     ....     fi2-C9     ....     61-73     ....     61*20 

C^U^-O*  210     ....  100-00     ....  100-00     ....  100*00     ....  lOO'OO     ...   lOOOO 


Decompotiiions.  1.  Tbo  acid,  when  heated  in  a  retort,  molts,  frotli«, 
bUhckcni),  and  yields  carbonic  acid  gas  with  a  little  carburctted  hydrngen; 
a  watery  liquid  colourless  at  Cr^t,  then  yellow,  afterwards  brown,  and 
containing  cmpyrcumatio  oil,  pyromuoio  acid,  with  a  email  qtiauttty  of 
acetic  acid;  and  a  brown  acid  sublimalo  of  pyromueio  acid  amounting  to 
^j  of  tho  acid;  and  leaves  charcoal  with  an  almost  nietatlio  luetro. 
(Scheele,  Trumnisdorff,  Houton-Labilkrdiero: 

c«H'*o"  -  anvQ^  +  2C0»  +  ciio.  (Ucbis.) 

pyrnmucip 
acid. 

2.  In  a  rod-hot  crucible,  it  burns  like  an  oil,  (Scheole.)  —  3.  Byaquoona 
iodic  acid  at  100**,  it  is  completely  resolved  into  carbonic  acid  and  w:itcr. 
(MiUon,  Gompt.  r*nd.  10,271.)  —  4.  When  dietilled  with  ptroside  of 
nujnganrse  and  tnlfthuric  acid,  it  yields  formic  acid.  (0.  G.  Gineliu,  Por;ff. 
IG,  55.)  —  5.  It  18  but  slightly  deconipO80<l  by  six  hours' boiling  with 
strong  nitric  ncid,  forming  n  small  quantity  (if  oxalic  acid.  (Hagcn  )  — 
0.  When  gently  heated  with  4  pta.  of  od  of  vitriol,  it  acquires  at  first  a 
rose,  then  a  carmine  colour,  then  becomes  bhick;  and  tho  liquid,  if  after- 
wards diluted  with  water,  saturated  with  c.-trbonato  of  baryta,  nnd 
filtered,  yields  a  solution  of  a  salt  (mucosulphnto  of  Iwrvta  1),  which 
however  feoon  deposits  mucato  and  sulphate  of  baryta.    (Malaguli). — 


L. 


.^i^ 


t  orrcBTc.KDCLfiirs  c^^ii^o**. 


ds  Doi  JeoBOfM  Ik  ad 

«  lo  L»-Bodsrt  (pL  iSaV  pM. 

iifc    iQ«cH    add,    »  pealiv  aoi 

villi   a    hkrge   quntttj   of  hjiait  4 

(Gajt  La^M,  /^Mp^  IT,  llhi-K  Bf 

it  ia  coayfeHect  hilo  tlie  iMBane  elites 

<^  ««w«  rf  GeK  nte  alk*U  u4  dbvwHL  (bf 

!■  flOpU.  of  IxuIiA^  v»tcr  (ScM4 

^r«  Ibt  &«  wHt  jart  ftOoMV  C*^HVOP, 
IB  vtttcr;  mad  or  wonolwMici  MiMtM  fli  \k 


— fc  MAoMic  —  By  $nt^jsmixa%ting  ikt  ■ 
wkk  ^ffboM&te   of  aiviiDoaA,  And  rtfttk^ 

«M^  and  240%  at«    resolred  toto»*4 

M«U  qMi^itM*  of   clamnJ  ami  ptncpo^ 
■f  vmnHio  acit! : 


C«=X*H»0»  -  C*S^«0=  +  2CO»  +  lOHO. 

Fcrfcape  tW  pyromvac  add  formed  as  in  (1),  is  coDrerted  into  bipjra- 
KacaHide  br  Um  actHn  of  carbonate  of  ammonia  : 

C«WO«  +  Iv'^'H',CO«)  -  CWHW  +  2CO»  +  4Ha    (Ms2iK>ti.) 

Tke  sih  OTstalUses  in  cnsts,  and  tastes  eligbUjr  saline  (Tromms^rf); 
it  kas  a  sli^Ur  add  taste,  and  wfa«i  heated,  first  gires  off  amnona,  wd 
tWn  tbe  decoaapoatioii-iiCDdncts  of  mndc  acid.  (Sc^eele.)  —  Tfae  nit 
«£ss£«]Te5  ^nrin^T  in  cold,  more  readilj  in  hot  water  (Tronunsdoif^ 
sad  moie  easily  tiian  |iaramncate  of  ammonia.    (HaUguti.) 

It  C  72  —  »-51  2S-83 

SN 28  «.  n-47  11-39 

16  H 16  --  6-56 6-67 

16  O 128  —  52-46  52-11 

C«*H\XH^*0»— -.  244    ^  IWHn    100-M 

TnmaisdorClOTBd  ■  it  14-2  |Kr  cent,  of  unmonia. 

^.  K  J/tymil^ik. —  Prepared  like  the  add  potasb-salL  (m/Vo.) 
CrvjtalUMV  in  colourless  needles  or  thin  prisma.  After  diring  otct  «1 
of '^  ;  civics  I  ff  7*32  p.  c,  (2  At)  water,  at  100^     More  soUUe  « 

tie  UiUdc  salt.    Yields  bjr  drjr  distillation  the  same  prodgcO 
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tlio  bibasic  salt,  top;ctIicr  with  a  sirifill  quantity  of  a  yellow  oil,  which 
16  Bolohle  in  wator,  appears  to  boil  below  100^,  and  quickly  lurna  brown 
when  exposed  to  the  air. 

Dried  over  oii  (^  tUrioh  Johnion. 

12  C  72     ..,  29'39 

9  H  „ 9     ...      3-67 

NU* „ 18     ....      7  35     117 

Ifi  O _  128     ....  52-24 

2  no  18     ....       7-35     7-22 

C'-'n''(NH0O»  +  2Aq...  2«     ....  100-00 

In  nttempttag  to  prepare  Oiis  salt  on  the  large  kcbIc^  Johnson  obloinffd  crystals 
eontaining  )c^  than  2  At.  aiul  mors  than  1  .\t.  luide  of  ammonmrn  to  I  At.  mu'-tt? 
acid :  similar  crystnlK  arc  al*o  formed  whea  a  solution  of  the  bibosic  kiiIc  is  evaporated ; 
the  bihaxir  and  monobasic  salts  appear  indeed  to  be  cnpibic  of  crystallising  together  in 
yariablo  proportions.    \. 

Mncatt  nf  Poiafh.  —  a.  Bihns'ic.  ^  Ohi^'mcA  by  DoatraUBing  the  acid 
with  potash,  and  cooling. — White  granular  crystals.  Thoy  do  not  giv© 
off  any  water  at  lOO"*;  hut  at  150^  they  tarn  yellow  and  give  off  1  At. 
water;  and  if  tliey  aro  afterwarda  dissolved  in  hot  water,  the  solution 
again  yields  trana|>arcTit,  colourless  cry:ital3  of  the  original  salt,  togother 
with  a  brown  luother-liquor  which  throws  down  a  e|)ocaluin  of  silver 
from  nmrmmio-niLmto  of  silver  wliou  boated  with  it,  but  docs  tiot  contain 
any  saccharic  acid.  (Ilagen.)  The  crystals  disaolvo  in  8  pts.  of  hot 
water  and  separate  almost  completely  on  cooling.  (Schcclc.)  They  are 
insolnble  in  alcohol.     (Tronimsdorff*.) 

At  ISO'.  Hagen. 

18  C 72-0    ....  2514 

S  H  « 80    ....       2-79 

2  KO    94'4     ....  32-96     32*26 

\\  O  U2-0     ....  39-11 

C"irK=0"....  286-4     ....  100-00 

Air-dried  cryitaU.  Hagen.         Trommsdorir. 

12  C 72-0    ....  24*.'i7 

9  H 9-0     ....  305 

2K0  « „.    94*4    ....  31-96    ....    31*91     ....     31*46 

ISO „ 120-0     ....  4002 

C'-H-'K^O"  +  Aq  295*4     ....  10000 

6.  Monolasic.  —  1  pt.  of  mucic  aciil  neutralised  with  potash  and 
mixed  with  1  pt.  more  of  the  acid,  yield.s  transparent  crystals  lighter  than 
the  salt  a,  soluble  in  water,  and  containing,  both  in  tho  air-dried  state 
and  at  100",  CifKO"  +  2  Aq.    (Hagen.) 

CrffataU,  llageo.  Johnson, 

12  C 72-0  ....  2705 

11  li „ no  ....  4-13 

KO 47-2  «..  17-73     „..     17'40    ....    1777 

17  O „ 1360  ....  51*09 

C'nPK0'«  +  2Aq  260-2     ....  100-00 
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^iM»fe^5*^  — tf.  JTAhk.  —  Thffscad  rrrTrlt^lwoi  wilt 

reseenl  crjstak,  wkich  fire  off  8  At.    wmter  At    100',  uiJ  ftbtf^i^ 
Rtatn  t  At.;  Um  ■oloiiioa  t^i^J  boded   doim   a.Ida  depuite  i  ■!« 
I  At.  watcsu      (liM^ni.)     Tn^ffiOEfaorir 


tjjl  tba  iHl-MotioiMHL  «Ut »],  wkicU  did  doI  gm 
vat«r  at  HKf.    Tbe  salt  dunlres  In  122  pts.  of  wml&t  at  IS  flii 
BD'l  ia  5  pt&  <>f  boUiBf  water;  pata^li  4iiUc4  to  tKe  AJotioii  tknvf  I 
vncUe  of  pota^b*     (Scbeele.) 


12  C      ,           ,.    T*«  —  2M3 

9  H   _ >4  —  312 

ZK«0 fX4  ^     S}'«9 23-C7    „    tM« 

UP- 1M^  -  t*^6                           --    M" 


C?^*>VO***Aq  «3-4     „  1«0^0 


lie ™     Itil  «„  21<47 

17  H 17^  ^       »i)7 

2N*0 ««-4  ^  18-^     . 1S.73 

23  O ™_.  Ifl4*0  _  54-S€ 


O«inN*«0«  +  JA^S35*4    ^.  109-0II 


\,  h.  J/ono&aflV.  "Prepared  Iiko  tlte  oorrespondin^  poterfi^ll 
CiTBtatlises  in  colourless  shining  prisnm  whkh  give  off  water  ajid  be«w 
opsqoe  wben  exposed  to  lUe  air  After  heiag  (quickly  dried  beCvcct 
paper,  they  give  off  22  15  p.e.  (7  ALj  water  »t  100%  (JohownJ 


Oy«M. 

lie 

*»^,» 

.™  jao 

9  H  „._.    _ 

„^ 

._.    9-0 

N»0 

312 

u  0  -    

....  t20-0 

7  HO  ....... 



.„-     630 

c"y*Ni.o'** 

7A, 

, ..  3952 

Jolmscnu 
24-39 
3-03 

10-57     .„   ...     io,;j 
40-65 
2»*34      2M5 


ioa-00 


slightly  rfflore»ceut,  Msily  soIaWe  in  water,    (C.  G.  Gmelia,) 

MhmU  a/ Baryta.  —  Tlie  acid  precipitates  oblortdc  of  baHonbl^ 
c*'ld,  acconliD^  to  ScheeJe,  iligbtlv,  According^  to  Trommsdorff  nottt  A 
Bcrtjrtiiii^  tiH  fia^n,  Ic  forms  with  bairta-watvr  a  precipitate  •otcUrii 
cioess  of  aci^i.  (Tbenaid  )  Miicato  of  ammnniti  furms  in  tha  «oiiL  if 
CIk*  siJea  of  llic  vessel  are  scritdi^  with  n  jfloss  rod,  a  precipitate  "W 
i8i<?fea,^s  conbiJ^niUj  ou  boiling;  tbe  mixture  of  tbo  acid  wjiii  rtlor-i- 
t>f  l^irium  forms  a  oipious  prccipilite  on  ndditiun  of  aminDnia.  (Hucet' 
Morale  of  pulasb  adJIed  to  Cfblorido  of  barioin,  imTnediatcly  ibrows  dfl*i 
a  be;ivy.  wiiiio,  t/vstclesa  powder,  which  ii  it\sv\uhl^  ia  pold  and  t*" 
C|.xiriijj;;ly  eolnblc  in  boiiipg  ^aior.    (Tromm&dorlT.} 
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12  C „.. 

Dried  al  100*. 
73n    .. 

.     19-34 
.       2-96 
..     41*16    .. 
.     36-54 

Higen. 

..     41-20 

Trommsdorff. 

n  H  ...   .... 

2B»0 „.. 

17  O 

.« no   .. 

.„ 153-2     .. 

136-0    .. 

....     42-1 

CWU'Ba'O*  + 

3Aq...  372-2     . 

.  10000 

Afitcate  of  Stt'ontia.  —  The  acid  furma  with  strontia-watcr,  a  prooi- 
pllato  wbich  dissulvcs  in  excess  of  the  acid.  (ThcDard.)  Mucato  of 
putijli  Ihronrs  down  from  Btrontia-water,  a  white  tasteless  povrder, 
insolublo  in  culd,  f^pariiigly  soluble  in  boiling  waturj  and  couLaiuin^ 
33  p.  G.  litrontia.    (TromoisdorE) 

lifucate  cf  Limf. — The  acid  precipitatea  chloride  of  calcium  (Scheole), 
elighlly  (TroiiniiMdurfl),  not  iit  all  (Iliigen.)  With  lime-water,  it  forms 
a  precipitato  sfdiiUc  in  a  larj^or  cpiantity  of  the  acid.  (Th^nard.)  Mucato 
of  uuimouia  forms  with  chbu'ide  of  cntcuim,  a  precipitate  solublo  in  acctio 
acid;  an<i  mucato  of  potash  fornix  with  it,  an  abundant,  whito,  tasteless 
powder,  which  when  heated,  givea  oQ'  vapoum  smelling  like  burnt 
tartar,  then  Markena  and  {,'Uiw.s ;  it  is  nearly  insoluble  in  water  and  iu 
aijucous  niucic  acid.     (TrunimsdnrfT.) 


I 


Dried  at  100" 
12  C 72     .... 

2613 

4-00 
20-3fi     ., 
49-4G 

,     204D    .. 

Tromm^dorif. 

11  H „ „.     U     .... 

2  CsO.„ 56    .... 

17  0 „ 13C     .... 

..     219 

CKff^'O"  +  3Aq  273     .... 

lOO-OO 

Ifuatte  of  Maffnrsia. — The  arid  does  not  precipitate  sulphate  of  msgnrsia, 
(Trointnstiorff,  Hngrii ;  Si-hrrlp  nnwr\%  thp  wmlrury.)  Muntte  of  |>utasti  docs  not  prc- 
ripit-ttc  iolphute  of  magnrsin.  (TromntsdoriT.) —  1.  Mticato  of  ammonia  soon 
forma  with  sulphate  of  mo^'uesi.i,  a  precipitate  which  increases  con.si- 
derably  on  boiiing.  and,  after  dryin;;  at  lOO"",  contains  K"»'37  p.  e.  ma;;- 
nc.Ma  and  therefore  4  At.  water.  (HriKen.)  —  2.  Tlso  solution  formed  by 
boiling  the  acid  with  water  and  exres,*  of  carhonato  of  magnesia,  deposits 
•when  it  becomes  nearly  neutral,  a  large  quantity  of  a  white  powder,  very 
sparingly  euluble  in  cold  water,  and  containing  16*4  per  cvnt.  of  mag- 
nesia.    (TronimsdurfF.) 

Ji/ucot€  of  Alumina.  —  AfnHc  m-id  and  mucatc  of  potash  do  not  predpltats 
nlnm,—  Hydnilo  of  alumina  dissolves  slowly  iu  boiling  ntjucous  mucio 
acid,  forming  &  rough*tasling  iiffuid  which  reddens  litnins,  and  on  coolinv 
«Icpo3tts  the  nru/jvj/ salt,  in  the  lorui  of  a  wliite  powder  nenrly  insoluble 
in  boiling  wntc,  and  containing  14  per  cent,  of  alumina;  and  by 
furtlicr  evaporating  the  ntothcr-litjunr,  the  arid  suit  is  obtained  in  crys- 
tutliue  crusts,  wliich  have  a  ruugli,  sour  tasto,  and  dissolve  reaility  in 
boiling  water.     (Tromm^durlF.) 

Potauio-rJtrom^  Mvcatt,  —  CftromomyraU  df  Pofane. —  By  treating 
liichromato  of  potnab  with  mueio  acid,  the  salt  KO,CrH)*,C"ii'0"  +  7  Aq. 
is  obtained.     (Malaguti,  Compt.  rend.  16,  457.) 


i 
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Mudc  Bad  does  not  precipitAte  NunyaAOU  lulpbtte,  or  nlpbftte  of  £ta<v  or  pni^ 
chloride  <ff  tin.     (Scliecle.) 

Miicatc  of  Lea  J.  —  a.  Sexhasicl — I.  Tlie  salt  h  is  conrortel,  by 
digestion  with  amnionin,  into  an  unctuous  ealt,  which  absorbs  cnrb(^Dic 
acid  from  tUo  air.  (Bcrzclius.)  —  2.  Mucatc  of  aiiimunia  throws  down 
from  subacctnte  of  lead,  aw  unctuous  ^':ilt,  Bi»arin^'ly  golublo  in  wat^r, 
whicli  however  is  contnininatcd  nitb  a  basic  acelnto  of  lead,  »y  th»t  it* 
iiuiouut  uf  Icitd  varies  from  02  to  79  per  cent.     (JIagen.) 

h.  Bibaiic.  —  Ttio  free  ncid,  aud  the  acid  combined  with  alkalis, 
UiroivB  down  from  nitrate,  cliioride  or  ncotuto  of  lead,  a  white  powder, 
insoluble  ia  wnter.  (Scheele,  liorzclius,  Ann.  Cftitn*  I*hj/M.  04,  310; 
Hcs3,  Amu  r/tann.  30,  312.) 


At  J50', 

12  0  «     72 

8  U „ „ 8 

2  PbO 224 

II  O 112 

C"H«Pb'0"  .„ „.  416 


17-31 

1'92 

5385    M-IO 

26-92 


10000 


12  C ^„ ««„.»     72  ....  16-59 

10  H - 10  ....  2-31 

2  PbO 224  ....  51-61 

16  O „ „....  128  ....  29'49 

C«H«Pb=0»  +  2Aq  ...  434  ...  lOOOO 


Berzclias. 


51-61 


Tromtnt> 

dorffl 


51-5 


Hesi.       HApo. 


51-37 


51 -i! 


Ami}W7iiacnl  Mucate  of  Lead. — Tlia  boiling  ai^ucons  eolution  of  muc*- 
nildo  added  to  ncutnil  acetate  of  lead  mixed  with  ummoDia,  throws  down 
the  5aU  NH^C^H^Pb^O'"  +  6  Aq ,  which  is  decomposed  by  Kulpharcllcd 
hydrogen  into  eulphido  of  lead  and  monobniiic  inucuto  of  ammonix 
(Alalaguti.) 

FerrouB  Miicatr.  —  Mucate  of  ammonia  or  soda  (not  the  free  aeidi 
according  to  Seheelr)  tbrowa  down  from  oil  of  vitriol,  a  yellow  |Kiwdcr. 
which  is  poi'maijcnC  in  tlio  air  .it  ordinary  temperatures,  hut  lictwcca 
150°  and  1G0°  turns  brown  and  afterwards  tAkes  fixe.  Driol  *t 
100'',  it  contains  235  per  cent,  of  ferrous  oxide,  aud  ia  therefore 
CUHTo'O*'  +  4Aq.    (Httgcn.) 

Cupric  Mucate.  —  a.  Quadrobatic  J  —  Produced  when  an   cxccfli 
the  onrbonatc  is  boiled  with  tlio  aqueous  acid,  in  tbo  form  of  nn  ai 
grcrn,  insoluble  [jowder,  containing  4292    per   cent,    of  cupric 
(Troinnisilorfl'.)  —  h.  M.busic  —  The  ammonia  or  potiksh  salt,  but  not 
ireo   acid   (TrommsdorS^)    throws   down   from  cupric  sulpiiatc.  a 
white  powder  iueolublo  in   water,  whieli,  at  100'  contains  27*90 
cupric  oxide,  and  is  lhei«fore  C"H*Cu'0"  +  Aq.     (Hagen) 

Mercitrout  }f\teaU. — Muclc  acid  forms  an  abundant  white  precipit 
with  mercnrou.-i  nitrate.  (Scheide,  Alaluguti.)  —  Tlie  precipitate  nbtain 
with  mucate  of  potash,  aft*!r  being  washed  in  the  dark  and  dried  at  100', 
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18  a  soft  white  powder  hariog  a  metallic  taste;  it  contains  65  0^  p.  c.  of 
inercurous  oxide  (63*13  according  to  Harff );  blackens  qalckly  when 
exposed  to  light;  blackens  when  heated,  yielding  carbonic  acid,  carbonic 
oxide,  mercury  and  charcoal;  and  ia  insoluble  (nearly  insoluble,  according 
to  Harff)  in  water.  (Burckhardt,  N.  Br.  Arch,  11,  269.)  — Aqueous 
ammonia  separates  from  the  salt  a  black  tasteless  powder,  which  contains 
82-11  p.c.  mercurous  oxide  and  likewise  raucate  of  ammonia.  (Harff, 
jY.  £r,  Arck  5,  297.) 

Mercuric  Mucate.  —  Mercuric  oxide  is  iusolublo  in  mucic  acid.  By 
precipitating  mercuric  acetate  with  niuoate  of  potash,  and  washing,  a  soft 
white  powder  is  obtained,  which  has  a  repulsive  metallic  taste,  contains, 
48*28  p.  c.  mercuric  oxide  at  100**;  does  not  blacken  by  exposure  to  light; 
turns  yellow  when  heated,  and  is  then  dissolved  into  carbonic  acid,  mcr* 
cury,  and  charcoal;  it  yields  metallic  mercury  when  boiled  with  ammonia; 
emits  fire  with  heated  potassium,  and  is  insoluble  in  water,  alcohol,  and 
ether.  (Burckhardt,  N,  Br.  Arch.  11,  271.)  —  The  salt  is  converted  by 
ammonia,  into  a  white  powder  having  a  metallic  taste,  and  containing 
7) -81  p.c.  mercuric  oxide.     (Harff,  N.  Br.  Arch.  5,  298.) 

Mucate  of  Silver.  —  Mucic  acid  forms  a  white  precipitate  with  nitrate 
of  silver  (Schcele),  white  and  gummy  (Malaguti),  yellowish  white. 
(Hess.)  Mucate  of  potash  forms  a  more  yellow  precipitate,  but  of  like 
composition  (Hess);  mucate  of  ammonia  forms  a  white  precipitate. 
(Malaguti.)  — The  air-dried  precipitate  docs  not  give  off  anything  at 
100%  but  turns  reddish.  (Malaguti.) 

Malaguti.    &pJfo^^e.     Hagcn. 

12  C 72  ....  16*99 

8  H    8  ....  I'B8 

2  Ag  216  ....  50-94     ....     50*73     ....     5055     ....     5101 

16  O    128  ....  301'J 

C»H»Ag»0"  ....  424     ....  100-00 
Mucic  acid  is  insoluble  in  alcokoL 


Conjugated  Compounds  of  Mucic  Acid. 

Mucate  of  Methyl. 
C"H"0»  =  2C*H»0,C"H''0» 

MALAOiTTt.  Ann.  Chivi,  Phys.  03,  94. 

Methylie  mucate,  Mucate  de  MetAyline,  Schleim/ormeiter. 

Prepared  with  wood-spirit  like  mucate  of  ethyl. 

Colourless  tasteless  crystals,  sometimes  having  the  form  of  rectan- 
gular prisms  and  binunie,  sometimes  of  six-sided  prisms  derived  from 
rhombic  prisms. 


^%i*  ■<*■■«  taa^  tfce»  »  1T4%  it  meltx  into  m  bbdc  fifii< 

■  WBi^  wmtcr,  sml  in  200  pte.  9f  liJk| 


Kicate  of  StItyL 


Prrrtrci'^,  A  mixtnre  of  1  pt.  mucic  acid  and  4  pU  oil  of  ritmJ 
k  Wattfd  lid  i;  Assomes  a  nxse-red,  then  m  carmine  colour,  and  uUimitelT 
tarcf  faiaci:  it  istbeo,  after  being  set  aside  fur  12  boura  in  a  cloce  ref^'. 
Mixed  wilt  4  p'-s.  of  akohol  of  sj*.  gr.  081 4,  without  cooliiiir;  the  crr<- 
talUfed  mass,  after  24  boars.  stroDtrlv  shaken  up  with  alcohol;  aAemrL'? 
tbrowa  oa  a  fiher;  aztd  the  dirty  white  crystals  remaining  thereon,  diieJ 
a»d  pahfied  bv  crrstaUisation  from  boiliog  alcohol  or  water. 

Pn.rrrii^,  a.  Crrsiallised  from  V.ilin?  alcohol.  Transparent,  colocr- 
less.  ri-ht  fvnr-sidei'irism?.  of  *p.  gr.  1  17  at  20";  at  158%  they  mellitJ 
jire  off  a  smslX  quantitr  of  brown  oil;  solidify  in  the  crystalline  fonnil 
135",  and  then  af:er  cooHog  to  70",  melt  at  150°.  They  are  la$tcle»  u 
first,  bn:  leave  a  bitter  atfler-tastc.  —  6.  Crystallised  from  hot  wat*r; 
Right  rhomlkic  prisms  wiili  two  broad  and  two  narrow  lateral  cd*«: 
*p.  gr-  I  3^  at  20" :  thcv  melt  at  15^°,  solidify  at  122%  and  then.  Jiff 
cooling  to  70\  molt  into  an  oily  liquid  at  100",  and  completely  at'  IZf; 
in  all  other  ro^j^ects  they  resemble  the  crystals  a. 


^ 


2DC ™  120    ....    45-U     ....    45-58     _     ^-je 

15  II 13     ....       6;7     ....       6  87     ....        6-S6 

16  O .12:1     ....     48-12     ...     47*55     ....     47.78 


C*H»*0-* 266     ....  10000    ....  10000     ...,  100*00 
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TJebtf;  Jit  Pelouze  (Ann.  Pharm.  79,  26S)  mention  alM  ftn  analytii  of  tUii  cam- 
pound  by  Frt-mj,  which  agrees  with  the  abote. 

Decomposilioni.  1.  Mnclc  clhor  blackens  when  healed  to  170*,  then 
gives  off  alcohol,  water,  carbonic  aci»l,  pyromucic  acid  which  p:irlly 
fiuhlimes,  a  hydrocarbon  and  acetic  acid,  and  leaved  charcoal.  —  2.  Dry 
cWori7i(",(?o*  converts  the  melted  etber,  witliout  any  rcinarkalilo  action, 
into  a  mass  which  no  longer  crystallises  on  cortlinc:,  but  soliiljfiea  in  the 
form  of  a  resin,  soluble  in  an  equal  weight  of  modi^raU-ly  heated  alcohol, 
and  not  forming  any  precipitate  with  nitrate  of  silver.  —  3.  Dry  ammo- 
nuica/<7as  does  not  act  upon  mucic  ether  heated  merely  to  the  niclting 
point,  but  at  ITO""  produces  alcohol,  carbonate  of  ammoniB,  ami  a  very 
aromatic  oil  which  dissolves  slowly  ifi  water.  Bui  in  aqueous  ammonia 
the  ether  ie  immediately  conreTted  into  mucamide.  {Voin.pt.  reml.  22, 
854): 

C3DIIIS0W  +  2NH'-C'=K'H'=0«  +  2C*U''0«. 

4.  Mucio  ether  is  resolved,  by  long  boiling  with  water,  into  maoic  acid 
and  alcohol,  more  quickly  by  boiling  with  aqueous  potash  or  eodn,  and 
immediately,  with  precipitation,  by  cold  baryta,  stroutia  or  lime-water. 

Comhinalions.  —  The  ether  6  dissolves  in  4A  pts.  of  water  at  20', 
rery  readily  in  hot  water,  from  which  it  crystallises  on  cooling. 

It  dissolves  at  15*5°,  in  156  pts.  of  aloohul  of  sp.  gr.  0*814,  and  very 
r«adily  in  boiling  alcohol;  it  ia  insoluble  in  ether.  (Malaguti.) 


Ethylomucic  Acid. 

Malaocti.  (1846.)  Compt.  rfnd.  22,  857. 

In  the  preparation  of  mucic  ether,  it  sometimes  happens  tluit  the  not 
quite  pure  aqueous  solution  suddenly  emits  a  strong  odour  of  alcohol, 
turns  Bour,  and  leaves  on  evaporation  a  residue  very  different  from  nuicio 
ether.  This  residue  is  freed  frmn  ulmixcd  mucic  ether  by  repeated 
washing  with  alcohol,  and  crystallised  three  times  from  water;  it  is  then 
no  longer  rendered  turbid  by  additiou  of  ammonia,  in  consequence  of  the 
presence  of  mucamide. 

White  crystals  resembling  osbcstus,  having  the  form  of  rectangular 
prisms,  and  a  very  sour  taste. 

The  acid  melts  with  decomposition  nt  ino'',  and  then,  on  cooling,  solt- 
ilifics  it)  a  vitrcou.3  mass,  which  after  a  while  becomes  soft  and  opaque. 
Its  aqueous  solution,  boiled  with  oxide  of  silver,  gives  off  carbonic  acid, 
and  forms  a  silver-compound  which  detonates  when  slightly  heatt*d. 

Tho  acid  dissolves  with  tolerable  facility  in  water. 

When  heated,  it  ab.snrbs  a  little  more  than  1  At.  ammoniacal  ffm^  with 
rise  of  temperature  and  fv»rinatiin  of  a  tastelcas  salt,  NH*,C'*H'*0'*,  which 
reddens  litmus  slightly,  and  dissolves  very  readily  in  water. 
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■  The  soliitinn  of  this  8a1t   formA  with   tho  sa\ts  of  barium,  strontium, 

■  IcaJ,  copper,  and  silver,   precipitates  solnbic  in  acetic  aci<I;  with  lime- 
V               sall^j  u  slif^ht  precipitate;  with  iiinL^ne^ia  aiiil  xiuc-salts,  none. 
^^^  The  acid  dissolves  very  sparingly  in  alcohol,  (Malagutl.) 


Acidt  ifomcric  with  Mucic  Acid. 

1.  Paramucic  Acid. 


Ladciek  (1809).  Ann.   Chim.    Phtfs.  72,  81;  nJso  G'db,  42,  228. 
Malacuii.  Ann,  Chim.  Phyg.  60,   197;  also  J.  J^haiin,  21,  640;  also 
Ann.  t^harvi.  15,  1*9;  also  J,  pj\  Vktm.  7,  K5, 

Aeide  parammcique. 

Formation  and  Preparation.  1.  Mucic  acid  dissolved  in  boiling 
water  is  evaporated  till  there  remains  a  yellow  and  broivn  vii>cid  luau 
which  h^nlons  and  becomes  crystallinQ  on  cooHd?.  (Laiigier.)  — 
2.  Boiling  water  saturated  with  uiucic  acid  i^  cvapomtcu  to  drynesav  '^^ 
residue  dissolved  in  alcohol,  and  the  alcoholleft  to  evaporate.  (Malaguti.) 

Proptrtiff.  Rectangular  tables  united  in  crusts,  more  acid  (much 
more,  acconling  to  baugier,)  than  mucic  aciiJ;  after  drying  in  the  air,  they 
do  uot  suffer  any  further  loss  at  100^  (Malaguti.) 


Cryttati. 

12  C 7i     -. 

10  H 10    ... 

16  O 128     ... 

C''U«'0'«  210     ... 


^falofnti, 

34*29     3i'62 

4-76     .„ 4'86 

60-95     60-52 

100-00     100-00 
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Decompo»Ui(in.i.  1,  Tlio  acid  is  decon>posed  by  diy  distillation,  lil* 
o^lina^y  mucic  acid,  yielding'  pyromucic  acid  —  2.  Its  eohition  in  boiling 
water  yields  on  cooling  ordinary  niocic  acid,  no  longer  eolubto  in  alcohol, 
and  but  fcparin^rly  soluble  in  water.  (Malaguti.) 

Cambinatiyns.  —  Thoncid  dissolves  in  73-C  pts.  ofcoldandin  l'73plj. 
of  boiliti;;  water.  (MaUguti.)  U  i^  more  eulublo  in  water  than  inocic 
acid.     (Langier.) 

The  Parmnnottes  are  more  soluble  iu  water  than  the  mucateft,  Their 
solutions  in  boiling  water  depo;^it  mucatea  on  cooling. 

A  wilurntod  solution  of  the  acid  in  boilinij  water,  ncntratiMNl  with 
amnioiii.-i,  deposits  tho  Am:n.onia'Salt,  axcw  while  hot,  in  doli<:ate  ^Itittf 
rectaii^'iilur  tulloi',  which  arc  nearly  insolublo  in  builiog  water;  tlic 
ftiimioiiia-«alt  is  in  fact  the  only  i»ar«mucatc  which  is  less  M>lulil<T  than 
the  corroppondin;;  iiiuc'ito.  M'hc-u  an  a<iueous  solution  of  (he  acid  *.itn» 
rated  at  tlic  bulling  heat,  is  neutralised  with  potaah  or  soda,  crystoU  of 
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paramncste  of  potash  or  soda  are  ohiained  by  evaporation;  but  the  ^aiue 
solutiou,  if  loft  to  cool,  deposits  crystals  of  tiio  muc&te.  The  paramucate 
dissolves  in  8}'G  pts  of  water  at  ]9^ 

The  acid  mixed  with  mercurous  nitrate  forms,  after  a  while  only — in 
which  respect  itdiOers  from  mucic  acid, — a  curdy  (not  gummy)  precipitate. 

The  ri/irr-ft/rt  contains  487  per  cent,  of  silrer.  ^Malaguti.)  This 
amount  would  ajE^reo  better  with  tho  formula  C"H"Ag^O'"  than  with 
C'*H^A^O"  (Liobig);  but  in  that  case  tho  fonnula  of  the  acid  should  he 
CnH"0\  (Gm.) 

The  acid  is  soluble  in  alcohol.    (Laugier,  Malaguti.) 


2.  Saccharic  Acid. 


QllJ^lOQia  _.  C'^H'^O'^O* 


ftcHEELE.     Opuse.  2,  203;  abstr.  Ann.  Pharm.  8,  36, 

TnoMMSDORFP.     ^.  Tr.  2,  1. 

Guerin-Varby.  Ann,  Cliim,  Phyg.  49,  280. — Ann.  Chim,  Pht/s.  52,  318; 

also  ScAw.  68,  371;  also  Ann.  Pharm.  8,  24;  abstr.  Po^/i/.  21»,  44.— 

Ann.  Chinu  Phps.  G5,  332;  also  J.  Phai-m.  23,  416. 
Ekdmann.     Ann.  Phivm,  21,  1;  also  J.  pr.  Ckcni.  9,  257;  15,  480. 
Hes8.     Pogg.  42,  247;   also  Ann.  Pharm.  26,  1;    also  J.  pr.  Chem, 

15,  463.— j4«7i.  Pharm,  30,  302;  also  J.  pr,  Cliem.  17,  379. 
TnAFLow.    Ann.Phat^.  27,  113;  also  Pogg.  44,  497;  also  J,pr,  Chem, 

15,  465. 
LiEUio.     Ann  Pkarm.  30,  313. 
Helntz.     Pogg.  61,  315;  abstr.  J.pr.  Chem.  32,  267- 

Artificial  Matte  acid,  Metaivetnadure  (Erdminn) ;  Hyilroj-alic  acid,  Ac,  oxal- 
Aydrique  (Varry).  Zuckergiiure  —  ScLeele  obtaioed  this  acid  by  ilccomposing  sugu- 
and  other  compounds  with  nitric  acid,  and  regarded  it  as  identical  with  malic  acid  ;  its 
•eparnte  identity  vas  afterwards  cstabliahed  by  Hesa. 

Formation.  By  heating  sugar,  starch,  and  many  other  compounds 
with  a  quantity  of  nitric  acid  less  than  sufficient  to  convert  them  com- 
pletely into  oxalic  acid.  —  Tho  same  or  a  similar  acid  is  obtaiucd,  accord- 
ing to  Lowitz  {Cvfll.  Ann,  17D2j  1,  222)  in  the  decomposition  of  glucose 
or  gum-sugar  by  alkalis. 


Preparation.  1.  One  part  of  cane-sugar  is  heated  with  3  parts  of 
nitric  acid  of  sp.  gr.  1'25  to  1*3,  in  a  capacious  basin,  till  the  first  bubbles 
of  nitrous  gas  mako  their  appearance,  whereupon  the  vessel  is  removed 
from  the  lire  till  the  violent  action  has  subsided,  and  the  whole  luis 
cooled  to  50^;  and  tho  \Ui\i\d  is  maintained  at  this  temperature  over  a 
alow  fire,  .^nd  stirred  (above  50^,  oxalic  would  be  produced,  oven  by  tho 
action  of  more  dilute  ullric  acid,)  till  it  no  longer  exhibits  a  greenish 
colour,  or  emits  nitrous  fumes;  it  is  then  diluted,  after  cooling,  with  half 
its  bulk  of  water,  neutralized  with  carbonate  of  potash,  and  supersatu- 
rated with  a  uuantity  of  acetio  acid,  sufficient  to  render  the  udour  of 
that  acid  plainly  perceptible,  whereby  the  bibasic  eaccbarate  of  potash  ia 
couvcrtcd  iato  tho  muuobaaic  salt,  but  is  nut  further  dcoompotcd :  tho 
vor..  XI.  2  b 
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_  «'X:  araer  'm  usk  of  avs  r 

"•"•^ssr  -—  "Lie—  iT-  :  ;:,  Xd=x    .n**"  jLtiT^-ia  tij*-  2>p^^ila«i  whi  pfjf'i 
ixu.  iii::?.L  ic  "lie  I'aLxr  aaaz.   vja.  w  ^ni-y  sc  zarsK  of  eMKica;  'if 

aiir  JLT:    I'li-ir..    2  r     r  JEc     ~^r^     -^1*    «■**:,  yCSlieC    AM  fill    11      <rf  <f^'"n 

:_z-. :----.-  JT--  -7  ^-^-si-  z  :.r  slx  -w-f^x^   iz.  ri^-z.  vTeroilfrfnnHl. 

^-  :z  ^—  ziT-  —1  :     :■_:  i-^-.-:  i^.  _  -J:-  aLril^j-l.-  i:;i  w'; i! i  icrr lr*3 

.--^  ■_:—    ;  r :-  ;  :  i--.;  i.--  -^-jtz  izZ::.~iz.z.  I'^-z  ^^x'z^r'.z  z.i:l  w^iii  T^m.1 

■r -=^*^'     -  I-:---      --  — •:   T'.-ii^-rii.:    T^r**   I  r:-:Ir  ;:i:c'i  ct  a  Irti- 

T-  -^^  7t:::._i  u-T...:.a:T-:  t-.-  -_i^  fii-rl^r::  a.::L  tL:;-  the  lead-sili  tb 

-  ri^LT  :=  lj::^^-  t.-u  iz.  r:iil  '■"c.-^i  cf  E;:r:o  ic;d.  til!  "J* 
-»;.i.L  i-:-..j^  1  :c*.Tn  r-..;  lt.^  :zk  r^:i»e  ^*»tra"i«*i  wut  carroatti 
^.zl;  J-: :  ^  -.rrr-  :r.:i  -_!■:  .".ikv  -::  l_^e  :^  xi^  sao^buat^  of  lioe  jtt- 
-  5  — '■'-  -."  --  i--'  '^*=-"- "^-7-  *--"-*-■- *t^  iij^.Ivfciia  water:  lie R"- 
■_.:  ;jt:.:Lu;i*i  :- L-riii.  ,:  .:ii;  iii  it-  Irau  irecipitated  J«ob- 
j-.'sei  :j  r-4_:i:j^..=i:  iT:z- r^z  >:i.et-:r-  I'-.-ti-Taa  cliaLiWxi  Iv :t 
:  r-.:-t^  :_i-.r:c:  Triiix:*:?.  ir::ir.::z^  :;  u^  iejT«*  i^  irlloh  she  act::  ■ 

.-■  "i-:  i-. .1:  -  ,:  firi-  *™  lf-ii=';  -::r:o  a'*:i  tf  ?▼>.  jrr.  1'-  i;-:'> 
^'- -    "■'-    •-— *^     — -    --^-'■-    7r:::T:^;«\;    t-r  ale-. L.l;  tbo  ji::v-r.:i'' 


:..   .L_—   :  ..     :l^  r*.--;;;:i;_;  1.  :j^-;  ^.-v-: 

v.:    r.- ^  ::.  v..o:.  ■.       By  :l[^  j-.v.-. 
;:.  ■:'  i  T.r*.vi::.  *.:"  j:it'vl..r:i'  a'.*iJ.   .0. 


*  -" 


:."::  :   ::.    yi    v"   .:?::.r    >   'v.r:  t::o  U-^ui-l    i:o:i:ra:i- 
:  ;:!;:  •    ;;.  ...-.r'    i-.i:-,-  '.f  iiiiiO  a:i'l  thou  with  aii;im:::; 
■..!:.;.      :*  c_!'.;-j:::.  an  i  ultr*ro*J   t'rota    l!ie  oxahuv- ■  I 
:'..:        :'  :   ..-    j:....i.::riT-<l  frviu  it  l«v  alc.-hol.   aii.I   .Ir.-: 
:"   .-..•.  .:.;-i:  :;.•?  s  NUtion   filteivi    friMii    tbr   i-irl'.-:; 
-.:  .  J  :..::  :.  :i'-"i  jmi'lj-itat-?.!  bv  acctiite  of  leti.J.  t!.-' 
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of  !..i :.;".::  i   ?-:  --'■"•^''''  hv-irii'on.  re|>c;iteil    (about  Gtimo^.i  i: 
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milpliide  of  lea^  has  removed  all  the  colnnr  from  the  acid,  nnd  tlie  Hnnid 
no  longer  turna  brown  when  unlurntcd  with  aniniouiti  iind  wanned.  Tho 
acid  IB  then  to  bo  carefnlly  evaporatedj  which  is  best  offeote<l  in  vacuo. 
(Erdnmnn.)  Heea  proceeds  in  n  similar  manner. 

a.  The  liquid  obtained  from  nitric  acid  iind  eugar,  18  satnratcd  with 
chalk;  the  filtrate  precipitated  with  acetate  of  lead;  the  precipitate 
woahed,  suspended  in  water  and  decomposed  by  eulpliurctted  hydrogen; 
tbe  filtrate  boiled,  first  by  itself  to  eipel  tbe  snlphtiretted  hydrogen,  then 
for  a  while  with  excess  of  potash;  and  the  brown  liiiuid  filtered  to  sepa- 
imto  a  black  bnmus-Hke  powder,  neutmlieed  with  acetic  aci<i,  again  preci- 
Jpitated  by  acetate  of  lead,  and  digested,  whereby  the  basic  acetate  of 
lead  becomes  easier  to  wash  out.  The  precipitate  is  tben  decomposed 
by  eulphurotted  liydro^Mi,  the  filtrate  evaporated,  and  half  ncutrulised 
irith  potaflh;  and  the  crystals  of  monobasic  saccharate  of  potash,  which 
aeparat*  after  some  <lays,  decolorised  by  boiling  with  animal  charcoal. 
(Tlmulow.)  Prom  the  potash-salt,  the  acid  may  bo  obtained  hy  means  of 
acetate  of  lead  and  sulphuretted  hydrogen. 

Pi'operties,  After  oomploto  drying  in  vacno,  the  acid  forms  a  colonr- 
brittle,  Jimoq>hous  mass,  which   cannot  in  any  way  be  made  to 

ime  the  crystalline  form.  (Heiutz  )  —  Colourless  or  yellowish  gum  (Erd- 
nka&ii):  after  i1n,'ing  fn  Tacno :  eolourlrss  syrup,  which,  when  set  aside  in  a  clnite  Tessel, 
sometinm  de|)0*its  CTTftals  [of  ihe  ammonu-saU  ?  (Heinti)].  (Varrr).  Enlmann 
lEkewu»,  by  ex|iosing  tn  the  air  t)if  solution  of  the-  ^m  first  formni  in  ■  soitiII  (|iiimtity 
)0f  witor,  gradtuily  obtwned  a  few  crystals.  Drown  syrup.  (TromiTiiHlorff.)  —  lias 
the  taste  of  oxalic  acid  (Varry),  pleasantly  sour  (Tbaulow), 
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I>iy, 

12  C    ^.     72     34-29 

10  H    ^ 10     .- -I -76 

16  O    1»     60-95 

CB'^O"*    „ 210     10000 

This  formula  is  b  ised  on  thr  sopposiCtan  thtt  tbe  lead^salt  cnntains  the  hypotlwtik 
■nhydroos  acid  C'^U'^O'*  (Hesi).  Varry,  in  acoordanot:  vitli  his  aiuiIyKS  of  th« 
zJDC  nnil  Icnd-nlta,  assumed  for  the  hypothetical  anhydrous  acid  C^H'O". 

Saccharic  acid  has  ihefpfore  the  same  cotnpoiicion  as  mticic  arid,  notwithstanding 
the  great  difTercnecs  in  (heir  properties.  These  dilTerences  cannot  be  orenunie  1  for  by 
halving  the  alonitc  weight  of  either  of  the  acids,  since  tbe  result  ironld  i>e  the  uaeren 
atomic  nmnber  CU^O".  Neither  coo  it  be  suppotod  that  mucic  acid  i»  bib.isitf,  and 
aacoharic  3Cii],  with  e<iiul  atonic  woighl,  quiotobasic;  for  cren  if  a  lacoharstc  with 
h  At.  base  should  be  di^coTered,  it  would  donhtless  be  reducible  to  a  compound  of  the 
btbasic  salt  with  .1  atoms  of  buse,  innKuiuch  as  2  At.  base  are  Huffit-ieot  for  the  complete 
nmtrnlisation  of  the  nrld.  Lastly,  the  isomerism  of  tartaric,  antitnrtaric  and  racemic 
■eid  rannot  in  any  way  be  compared  with  that  of  muclc,  paramucic  and  saccharic  acid. 
Tbe  expUaatiou  of  this  difficalty  muat  Iberefore  be  resenred  for  future  inveisligutian. 

Dfcompoiitions.  1.  The  acid  tnms  yellow  at  100"  (Varry);  it  assamea 
a  light  brown  colour  when  dried  at  tho  heat  of  ihe  wator-baCh.  (Hcintz.) 
When  heated,  either  by  itsulf  or  in  combination  with  alkalie«,  it  dues 
not  emit  the  oduur  of  burnt  sugar  or  t».rtartc  acid.  (Heintic,  Varry.)  — 
It  gives  ofT  acid  vapours,  having  the  odour  of  bnrnt  Kiicar,  takci  fire,  and  is  quickly 
oarboni&ed.  (Trommadoriar.)  —  2.  By  hot  nitric  acid,  it  is  readily  converted 
into  oxalic  acid|  with  emission  of  nitric  oxide.  (Hointz.) 

CUHioow  +  120  -  3C'H  0»  +  4H0. 

2  L  I 
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Tbo  conversion  into  oxalic  acid  takes  place  in  foar  weeks,  eren  nt  01 
nary  temperatures  (Varry) ;  it  is  always  accompanied  by  formation  of 
carbonic  acid  and  nitric  oxide.  (Varry,  Thanlonr.)  —  3.  The  acid  distilled 
with  1  pt  of  water,  2  pta.  of  peroxide  of  manganese,  and  2}  pu.  of  oil 
of  vitriol,  froths  up,  and  yields  formic  and  carbonic  acid,  (Varry,  Thau- 
low.)  4.  Heated  with  oil  of  vitriol,  it  blackens  and  gives  off  sulphnroos 
acid,  (Heintz.)  Tho  clear  mixture  which  it  forms  with  nitrate  of  silver, 
deposita  silver  when  boiled  (Erdmaon,  Thanlow) ;  when  superfatu rated 
with  ammonia,  it  slowly  deposits  silver  in  the  cold,  but  quickly  on  boil- 
ing; and  silvers  the  I'essel.  (Tbaulow,  Heintz.)  A  similar  effect  is  pro- 
duced by  saccharate  of  potash.  (Thaulow.)  Pun  mo nosacch urate  of 
potash  docs  not  precipitate  nitrate  of  silver,  even  on  boiling  (Hess, 
Liebig),  but  when  the  oilute  mixture  is  gently  heated  with  a  very  small 
quantity  of  ammonia,  a  silver  speculum  is  produced.  (Liebig.)  The 
acid  easily  reduces  metallic  gold  from  its  solution.  (Erdmann.)  —  6.  It 
does  not  undergo  any  alteration  when  boiled  with  aqueous  potash,  but 
when  fused  witn  hydrate  of  potash  at  25U°j  it  ia  resolved  into  acetate 
and  oxalate  of  potash  : 

C»H»0"  -  2C*H*0*  +  C*HKy. 

But  tho  fused  mass  when  heated  witli  sulphuric  acid  emita  the  odour  of 
butyric  as  well  as  of  acetic  acid.  (Heintz.)  —  7.  The  dilute  aqoeons  acid 
(not  the  concentrated,  according  to  Hetntz),  soon  becomes  covered  with 
mould.  (Varry,  Heintz.) —  Saccharic  aci»l  is  not  easceptiblo 
vinous  fcrmcntntion  (Trommsdorff);  neither  is  any  alteration 
when  saccharate  of  lime  is  left  in  contact  with  casein. 
N,  J.  Pharm.  25,  29.) 

Tlie  former  statement  of  Erdmann  that  sanjiarie  acid  is  idnitical  with  fnxd 
tartaric  (metatartaric)  add.  and  changes  into  ordinary  tartaric  acid,  ilowly  whfa  dtf* 
solved  in  water,  more  quickly  on  the  adiiilioa  of  a  small  quantity  of  alkali,  has  since 
been  withdnmn  by  its  outbor.  {J.  j/r.  Chem.  15,  480.) 


severed  with 
tiblo    of   tb«    J 
on   observtd  J 


Comhinations.  The  dry  acid  quickly  becomes  viscid  by  contact  witli 
tho  air,  and  dissolves  very  readily  in  water.  (Heintz.)  When  e^-aporated 
in  vacuo,  it  remains  in  the  form  of  a  thick,  colourless  and  inodorooi 
syrup,  of  6p.gr.  1'416  at  10*^,  and  when  dried  in  contact  with  excess  of 
oxido  of  lead,  gives  of£  565  per  cent,  of  water;  by  absorbing  moisture 
from  tho  air,  the  syrup  is  reduced  to  the  specific  gravity  1-37 5,  with  a 
boiling  point  of  105'.     (Varry.) 

The  Saccharales  are  bibasic  or  netUral  salts,  baving  a  noatral  reaction, 
disfiolving  sparingly  in  water,  but  eaaily  in  saccharic  acid«  SAd 
=  C'H^M'O'*,  and  monobasic  or  acid  sails,  =  C"H•MO^  which 
litmus  and  dissolve  with  facility.  The  sparingly  soluble  salbi  ee\ 
on  cooling  from  boiling  water  in  flakes,  which  when  beatod  cake 
into  a  viscid  moss  hardening  as  it  cools. 

SaccfyaraU  of  A  mmonia.  —  a.  Bihasic,'—  The  acid  tupersattirmtod  with 
ammonia  dries  up  in  vacuo  over  oil  of  vitriol  to  a  gum  whose  solution  in 
ould  water  is  ueutrd.  (Heintz)  Not  crystal liaable,  easily  solubk. 
(Varry.) 

h.  Monobasic.  —  Tho  aqueous  solution  of  a,  heated  as  long  as  it 
gives  off  ammonia,  yields  on  cooling,  four-sided  prisms,  which  rcddra 
litmutf,    and  di^.^olvd   less   easily.     (Heintz.)     Truo^p.irent,     colourlci^ 


SACCHARIC  ACID. 517 

alig^tly  acid,  four-siiled  prisms,  with  dibedral  suramits.     Thoy  arc  por- 

manent  in  the  air,  l>cgJTi  to  decompose  and  assume  a  yellow  colniir  at 

ft      110"*,  and  dissolve  in   82  pts.  of  water  at  15"',  and  iu  4  pts.  of  boiliii;p 

I     water.     They  are  insoluble  in  cold  alcohol,  but  di^solre  in  IiuL  alcohul. 

I     (VarryO 

H  CryataU  prepared  by  Varry,  Thaulovr.  Heind. 

■  12  C 72     ....     31-72     ....     3214     ..„     31-80 

■  N „ 14    ....      6-17    ....      6-20    ....      6-17 

■  13  H 13     ....       5-72     ....       582     ....       5"76 

■  16  0 128     ....     56-39     ....     55-84     ...     56-27 

^^^  C«H'(NH*)0'«    ....  227     ....  10000     ...  10000     ....  lOQ'OO 

m  Saecharate  of  Potash.  —  a.  Bibasic,  —  Transparout,   oblique  rhombic 

prisma.  (Varry.)  The  acid  noutralisod  with  potash,  evaporated  to  a 
syrnp,  and  then  exposed  to  tho  air,  yields  a  crystalline  crust,  whicli 
deliqueacea  only  in  very  damp  air.     (Heintz.) 


Crystaiiine  cnut. 
12  C   «    72-0    .... 

8  H  «      8-0    .... 

2  KO    94-4     . ... 

14  O  112-0     .... 

Ci3H^K»0» 28C-4     ... 


Hointz. 

2514    2504 

2-79     2-86 

32-06     32-74 

39-11     39-36 

10000     , „  100-00 


ft.  Monohasic.  —  An  excess  of  saccharic  acid  does  not  throw  down 
any  crystals  from  potash  or  its  salts.  (Varry.)  The  acid  mixed  with  au 
insufficient  qn,antity  of  potash,  and  left  for  a  few  days,  yields  cryatala 
(originally  mi-staken  for  cream  of  tartar)  till  it  solidities.  (Erdmaun.) 
Crystallises  also  from  a  mixture  of  sugar  decomposed  by  nitric  acid, 
with  an  insufficient  nuantity  of  potash.  (Hess.)  —  Trauspai-ent,  oblique 
needle?*,  whicli  redden  litmus.  (Varry.)  Tho  crystals  obtained  as 
described  at  page  514,  arc  snow-white,  right  four-sided  prisms,  having 
a  strong  acid  reaction.  (Thaulow.)  Their  aqueous  solutiou  ehonld  not 
turn  brown  on  exposure  to  the  air.  (Hesa.)  Tho  salt  intumosces  con^i* 
derably  when  heated,  but  without  fusing,  then  chars,  and  finally  leaves 
carbonate  of  potash.  (Hciutz.)  Dissolves  in  89  pts.  of  water  at  7", 
easily  in  hot  water.    (Heintz.) 


12C..„ 72-0    .. 

9  H  9*0    .. 

..    29-01    ... 
..       3-62    ... 
..     19-02     ... 
..     48-35     ... 

HttB. 

28-52 

3-60 

18*66 

....     49-22 

Thaulow. 
....     29-38 
....      378 
....     18-86 

„..    4798 

Heintx. 
....     28-95- 
....      3-74 

KO  47-2     .. 

15  0       .      .  1200    .. 

....    18-72 
„..     48*59 

C"H»KO"....  248-2     .. 

..  lOOOO     ... 

10000 

....  10000 

....  100-00 

Thli  salt  ncatnllscd  with  ammoaia,  leirei  hj  crapontioQ  in  ncao,  t  ptm  wUch 
gives  off  its  ammDoii  when  boiled  with  water* 


SaccharaU  of  Soda.  —  a.  Biftowc.  —  Does  not  crystaUiso.     (Varry.) 
The  acid  neatralised  with  carbonate  of  soda,  lcav^>3  when  ovapuraied 
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over  the  water-bath,  a  ^um  which  deliquesces  \n  contact  with  the 
by  glow  evaporaiioUj  a  syrup,  with  a  fow  extremely  small  i 
(Heintz.) 

6.  Monobattic,  —  Doea  not  cpjratalliae.  (Varry,  HeinU.) 
When  niunohasic  saochnrate  of  potash  is  neutralised  with  carlK>ialo 
of  soda,  aud  tho  liquid  left  to  evaporate,  a  syrup  is  obtained  tog«thcr 
with  very  Hmnll  crystals;  tho  sarao  solution  evaporated  over  the  waters 
bath,  gradually  yields  a  gum  which  becomes  moist  in  contact  with  Uie 
air.     (Hoinls.) 

Sacc?ia rate  0/ Baryta.  •~-' a.  Bihasie.  —  By  precipitating  the  acid  with 
barvta-watcr  (Thaulow,  Heintr).  or  by  precipitating  the  nibotfie  (VnrrT» 
Enimann),  or  tho  monobasic  saccharato  of  potash  (Heintr)  with  chloriac 
of  barium.  Tbo  freo  acid  does  not  precipitate  baryta-salts.  (Erdmaun, 
Thaulow.)  —  Precipitated  cold,  it  forma  flakes  (Varry,  Heintx);  precipi- 
tated at  the  boiling  heat,  microscopic  prisma.  (Heintz.)  Thu  flukfi* 
diseolve  to  a  moderate  extent  in  water  (Varry,  HeintK);  tho  QrystalA  uc 
nearly  iuaolublc.     (Heintz.) 

HeinU. 

12  c    „....     72-0     ....     20-86     20-31 

8  U   «.„.       80     ....       2*32     2M1 

2  BaO  .,    153'2     ....     44-3tt     43-98 

HO   112-0     ...     32-44     33*10 

C^il"Ba*0"  345'2     .,,.  100*00     loO-OO 

6.  Monohask.  —  Tho  salt  a  dissolves  in  the  a^ueoog  acid  (Varry, 
Thaulow),  and  yields  a  guin  by  evaporation. 

JSaccharate  of  Strontia, — a.   BifnuU. — By  precipitating  SAOeliAimto 

of  potiitih  with  chloride  of  alroutium.    (V^arry.) 

b,  Mouolaiic*  —  The  solution  of  the  salt  a  in  the  aoid  yields  taud- 
parent  right  prisma.    (Varry.) 

Saccharate  of  Limt.  —  a.  JSibttsic.  —  The  acid  forma  a  pretnpitato  with 
OXCO88  of  lime-water.  (Varry,  ThauIow.J  liihasic  saooharaL©  of  potash 
precipitates  chloride  of  calcium  (Hointz),  —  after  a  while  oaly  if  the 
solutions  are  mther  dilute.  ^Erdmann.)  The  free  acid  dotti  uut  prvci> 
pitate  limc-salts.  (Krdntann,  Thaulnw.)  Flakes,  ur  from  aolutiou  iu  Iwi 
water,  nilcro^^copic  rhunibic  prisms,  hovelled  with  two  faoea  roating  00 
the  obtuse  lateral  edges.  Intumcsces  very  strongly  when  be«t«d, 
(Heintz.)  In  tho  floeoulcnt  ittate,  it  dissolres  to  a  moderate  amount  in 
water,  (Varry,  Uoiutz),  but  after  crystallisation,  it  ia  nearly  inaolable 
in  boiliog  water.  (Heintz.)  From  its  eolntioo  in  hydrochloric  aoid,  tho 
salt  is  precipitated  by  polaoli,  but  not  by  ammonia,    (Krdraana.) 

HetnU. 

12  C  72    ....    2707    ....«.,    26:9 

10  H 10    ,«.      376    3-66 

2  CaO 56     ....     21-05     21-01 

16  O M 128     ....     48  12     4S-ft4 

CaUX;»*0"  +  2An  260     .  „  10000    100*00 
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h.  Monohaaic.  —  The  salt  a  dissolves  readily  in  the  acid.  (Varry, 
Thaulow.)    Transparent,  four^ided  prisms.    (Varry.) 

Saccharate  of  Magnesia, — jBi6a*MJ.  —  When  the  aqueous  solution  of 
the  acid  or  of  the  monobasic  potash-salt  is  boiled  with  a  quantity  of 
magnesia  not  quite  sufficient  to  destroy  the  actd  reaction,  or  when  a 
mixture  of  the  bibasic  saccharate  of  potash  with  sulphate  of  magnesia  is 
strongly  concentrated  by  boiling,  the  salt  separates  as  a  white  crystal- 
line powder,  or  in  soft  white  lamlnsd.  When  kept  for  12  hours  between 
130''  and  160°,  it  acquires  a  tinge  of  yellow,  contains  in  that  statd 
17*74  p.c.  of  magnesia  (therefor©  =  C"H*Mg*0")  and  becomes  strongly 
heated  by  oontaot  with  water.  It  dissolves  very  sparingly  in  cold, 
somewhat  more  readily  in  hot  water.    (Ueints.) 

Cfiyttali,  Heintz. 

12  C  „.     72.  .„.  25-17     24-96 

14  H ' 14  ....  4*90     5-03 

2MgO 40  ....  13-99     14-25 

20  O 160  ....  55-94     55*76 

C«H8Mg»0"  +  6Aq  .„.  286     100*00    100*00 

Chromic  SacckarcUe.  —  Colourless,  oblique  rhombic  prisms,  which 
redden  litmus. 

Saccharate  of  Bismuth. — The  dilute  potash-salt  added  to  nitrate  of 
bismuth  dissolved  in  a  large  quantity  of  water,  throws  down  flakes, 
which  are  not  rendered  crystalline  by  boiling,  and  are  somewhat  variable 
in  composition,  as  the  following  analyses  show.  They  are  insoluble  in 
water  both  hot  and  cold,  and  dissolve  but  sparingly  in  acids.    (Heintz.) 


12  0 

8  H 

.........     72 

8 

....     10'81     .- 
....       1*20     ... 
...     71-17     ... 
....     15*82     ... 

10-89 

1-11 

,.;..-  70-96 
17*04 

Heintz. 

....     18*01 

1*46 

2  BiO»    

474 

„..    67-51 

14  O 

:..   112 

....     18*02 

C"H*BP0«1-4J 

iq?..„  660 

,...  100-00    .... 

....  100*00 

....  100-00 

Saccharate  of  Zinc.  —  Biha»ic.  -r- 1 .  Zixic  is  boiled  with  the  aqueous 
acid,  whereupon  hydrogen  is  evolved,  and  the  resulting  small  crystala 
are  dried  at  100°.  (Varry,  Heintz.)  —  2.  Sulphate  of  zinc  is  precipi- 
tated at  the  boiling  heat  by  bibasio  saccharate  of  potash;  the  precibitat« 
dissolved  in  a  large  quantity  of  boiling  water;  the  filtrate  set  aside  for 
acme  days  to  crystallise;  and  the  mother-liquor  repeatedly  charged  with 
salt  by  boilings  then  filtered  and  cooled.  (Heintz.) '—  The  salt  reddens 
litmus  slightly,  and  is  insoluble  in  cold  water,  sparingly  soluble  in  hot 
water,  more  soluble  in  the  acid.     (Varry,  Thaulow.) 


Ai  100*. 
12  0 720    .... 

8H 8-0    .... 

2  ZnO....™ 80-4     .„ 

14  0  .„. » 1120    .... 

26-4S 

2-94 
29-51 
41-12  ■ 

n«dow.        Heinti. 

26-28     .„.     25-71 

-.       S'Ofi     ....       3-34 

2911     M..     28-78 

.M 41-65    ....    42-27 

C^H^Zn^O"..,.  272-4    .... 

100-00 

100*00    ....  10000 
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Ciyitalt,  Hcinti. 

12  C  .»..«. «-..„....    72-0  ..«     2<-79  .««-     24-W 

10  H  10-0  ..«      3  U 3-5a 

2  ZnO «« 80*4  ..«     27-69  2814 

10  O -....  1280  ....     44*08 43-09 

C«H'Zti=0»  +  2Aii..,.  290-4  ....  10000  10000 


Saceharate  of  Cadmium. — Bthaaic.  —  The  bibaaic  poUali-fialt  precJ- 
pitatea  sulphate  or  nitrate  of  cadmium  in  tho  coIJ,  in  white  flakes  which 
are  <lifficalt  to  wash,  and  when  boiled  agglutinate  together  and  ultimately 
harden;  but  if  tho  eolutioua  are  mixed  at  the  boiling  heat,  and  the 
boiling  is  continued,  tho  saceharate  uf  cadmium  is  deposited  as  a  white 
heavy  crystalline  powder,  easy  to  wash  and  appearing  un<lcr  the  micro- 
seopo  to  consist  of  needles.  The  flake^i  are  nearly  insoluble  in  cold, 
somewhat  more  soluble  in  hot  water.   (Heintx.) 


12  C.n.»itn.»t»....     72 

8H 8 

2  CdO   ..- 128 

14  O    ..„ 112 

..„    22-5 
....       2-fi 
..-     40-0 
..-    350 

Heints. 

„     22-20 

2-54 

40-49 

.......    34-77 

C^HHiaH)"   ....  320 

....  1000 

100-00 

Saceharate  of  Lend.  —  When  the  acid  (or  its  potaah-salt  acconllnj^ 
to  iless),  is  boiled  with  ever  so  great  an  exce^ii  of  oxide  of  lead,  it  parte 
with  only  2  At.  water,  eo  that  C'^H'O'*  remains  combined  with  the 
oxide.  (Hc8f>,  Meintz.)  The  lea<l-fa1ts  cannot  well  be  obtained  pure,  on 
account  of  their  tenaency  to  take  np  nitrate  or  acetate  of  lead. 
(Heintz.) 

a.  Polyhasie  taH,  containing  acetate  of  lead.— '  a.  The  fr«c  actd  or 
its  potash-salt  is  boiled  for  some  time  with  excess  of  neutral  aoctat««£ 
lead,  the  liquid  evaporated  to  a  pa«ty  consistence,  and  tho  beftvy^ 
granular  precipitate  washed.  (Thaulow.)  —  y9.  Saceharate  of  notadi  ~ 
boilc'i  with  excels  of  ncntral  acetate  of  lea<l  (not  with  oxido  of  leaj, 
erroneously  stated  in  Ann,  Pharm.  30,  306),  tho  liquid  freed  from 
precipitated  and  melted  lead-salt,  then  evaporated  to  a  pasty  mass,  aod 
tho  residue  washed.  (Hoss.)  Tho  amount  of  lead-oxido  rises,  on  boiling 
with  fresh  acetate  of  lead,  to  76*CC  per  cent,  fllesa)— 7.  Tho  All 
obtained  by  operating  as  in  ^,  but  with  tho  materials  in  different  pro- 
portions.   (Hess.)     The  acid  in  these  two  salts  appears  to  bo  altered 


•). 


(Hess);  mixed  with  acetic  acid.  (Heinti.)  —  c.  Tho  precipitate  o,  washed 
with  water  which  has  been  freed  from  air  by  boiling,  and  dried  over  oil 
of  vitriol,  in  order  to  preserve  it  from  the  action  of  carbonic  aod. 
(Heintz.)  It  is  a  variable  mixture  of  saceharate  and  acetate  of  leadf  and 
if  tho  air  has  not  been  carefully  exelnded,  it  niso  oontains  carbonate  of 
lead;  hence  the  proportion  of  carbon  in  it  does  not  agree  with  that 
of  saccharic  acid.  (Heintz.)  —  c,  Tho  palt  which  separates  at  fir^t  in 
the  proparatioa  of  Thaulow'a  aoJt  a,  and  agglutinates  in  a  resinous  ma<*. 
(HeiDtr) 


J 
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Tbaulow. 
a. 

C...- «.«.      999 

H    .      070 

PbO    7700 

O    12-31 


Hess. 


11-20 

1-13 

720S 

15-62 


7- 

914 

0-61 

80-13 

1012 


8. 
10-86 

117 
7G-IG 

11-81 


100-00 


100-00 


100-00 


100-00 


lOOOO 


h.  Salt  approaching/  nearly  to  the  blbojtic  salt,  and  sometimes  containing 
nitraU  of  had.  — Tho  salt  prccipitalcd  iu  white  floclca  on  adding  (iaccliario 
acid  to  nitrate,  neutral  acetate,  or  basic  acetate  of  lead  contains  5906  p.  o. 
oxide  of  lead  and  no  water.  It  tunis  yellow  at  120^;  and  yioMs,  when 
fused  at  135",  globules  which  asjiime  a  red-brown  colour  at  135",  decom- 
|K>so  at  150"^,  and  then  leave  a  charcoal,  which,  if  shaken  out  of  tho  vessel 
while  hot,  scatters  itself  in  red-hot  smoking  spherules.  The  sal t^  oven 
after  carbonisation,  deflagrates  with  nitric  aciu,  like  gunpowder.  AVith 
hot  oil  of  %*itrioI,  it  gives  off  an  odour  of  oil  of  wine,  and  finally  also  of 
sulphurous  acid.  It  is  insoluble  Jn  cold  water,  dissolves  very  spannffly 
in  hot  water,  from  which  it  is  deposite<l  in  scales  on  cooling;  it  is  insoluDle 
in  saccharic  acid  and  in  alcohol.  (Varry.) — The  acid  throws  down  from 
neutral  acetate  of  lead,  a  white,  non-crystalline  powder,  which  is  insoluble 
in  cold,  sparingly  soluble  in  boiling  water,  from  which  it  sopuratcs  in 
flocks  on  cooling  ;  it  dissolves  readily  in  saccharic  and  in  other  acids,  ae 
well  a£  ia  amraouia.     (Erdmann.) 

o.  Obtained  by  boiling  the  potash-salt  with  excess  of  nitrate  of  lead, 
decanting  the  cooling  lit^uid  from  the  resinous  flocks  which  are  first 
deposited,  and  washing  slightly  tho  delicate  white  six-sjidod  lamiDss 
which  afterwards  separate.  They  detonate  with  slight  appearance  of  fire, 
oven  below  a  red  heat,  and  leave  a  carbonaceous  mass;  wilIi  protoaalphatc 
of  iron  and  oil  of  vitriol,  they  exhibit  abundance  of  nitric  acid:  they  are 
nearly  msolublo  in  water.  ^/9.  Tho  potash-salt  precipitated  in  tho  cold 
by  nitric  acid.  —  7.  Precipitated  by  mixing  nitrate  of  lead  at  tho  boiling 
heat,  with  excess  of  saccharato  of  potasli.  —  l.  Tho  precipitate  7  dissolved 
in  boiling  water,  and  obtained  in  the  crystalline  form  03  the  filtrate  cools. 
(Heintz.) 

H  e  i  n  t  z  . 

«.  /3.  y.  J. 

12c «..M.M. 72  ....    9-63  ....  10-01  ....  1701  ....  14*92  ....  1628 

8  H  .. „ „. 8  ....     1-07  ....     1*09  ....     2*07  ....     1'84  ...     ISO 

4  PbO « 448  ....  59-89  «..  5931  ....  5492  ....  59-47  ....  5527 

24  O 192  ..„  a5'67  ....  25'83  ....  2«00  ....  23'77  ....  26-65 

2K 28....    3-74....    3-76 

C'=H"Pb=0'«  +  2(PbO,NO*)....  7i8  ....100-00  ....lOO'OO  ....lOO-QO  ...100-00  .,   IQOOO 

[The  precipitates  /3,  7,  8,  are  free  from  nitrate  of  lead,  bccaose  that  salt  was  not 
used  ia  exccai  ia  preparing  them.] 


« 


The  acid  imperfectly  nentralised  with  ammonia,  and  addeil  to  less  than 
the  equivalent  quantity  of  a  hot  solution  of  nitrate  of  lead,  throws  down 
a  salt  containing  from  7I'15  to  62*48  p.  0.  oxide  of  lead;  and  the  acid 
completely  neutralised  with  ammonia  throws  down  a  salt  containing  from 
65  to  68  p.  c.  oxido.     (Erdmann.) 
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c.  Salt  approacliing  tn  wmpotUiom  to  the  jwo^iifcufa  tatL  — 
incompletely  iientraHsed  with  ammoma,  forms  with  less  Uiah  tbe  eqn<rv 
lent  quuotity  of  nitrate  of  lead,  a  whito  procipitate  wbicb  contaiu  (na 
388  to  39-97  p>  c,  oxide  of  lead,  and  dissolres  sparingly  in  vsier.  (Erd- 
mann.)  —  The  freo  acid  precipitates  ixom  nitrate  of  lead,  a  salt  oasteit- 
lu^  from  Zr»  to  37  p.  c.  oxide  of  lead,  aad  frota  alcoholic  neutral  anMsif 
lea«l,a«alt  ooutaining  37  fi  p.ou  oxide.  (Erdmaan.)  —  Tba  moaofaMX 
Bait  boiled  with  water  niclta  into  a  refiiu  containing  from  60  to  63  p.c 
oxide^  ADil  the  liquid  ou  cooling  depofiitfi  a  eait  contaiaiog  37*3  |k.e 
oxide.  The  latter  dissolved  in  ammoDiu,  deposits,  on  boiling  a  ttlt 
taining  77  p.  c.  oxide.     (Erdmaan.) 

Ffnwif  SaccharcUe.  —  Iron  <fi»olve8  in  the  aqueoos  add,  vritb 
tion  of  hydrogen  (Vany) ;  tho  rcaaltiog  solatiooi  loavai  a  mm 
eraporatod.     (Heiutz.) 

Ferric  Saa^arale*  —  The  yellow  solution  of  ferric  hydraie  gndaal^ 
depoeita  a  basic  salt;  the  acid  protects  fieirrio  oxide  from  precdpitatioa  vf 
alkalis.     (HeinLz.) 


M 


;i  Cvpric  Sacdtaraff.  —  Hydrat«d  caprio  oxido  fomrs  with  the  cold 

I  a  green  solution  which  deposits  a  white  substance  wbon  satnzmted.     T¥iB 

ii  body,  washed  on  the  filter  and  dissolved  in  a  imrgo  qaantity  of 

*!  dries  up  over  the  water -bath  to  an  amorphous  mass.    Monobano  aao 

!  of  potash  does  not  precipitato  cnpric  sulpbatC}  even  at  the   Ijoiliiy  hm^ 

(Heintz.)  Alkatine  saccharates  precipitate  cupn'c  sulphate  after  a  wU«. 
Cupric  sulphate  mixed  with  sacchonc  acid  and  than  with  exccfli  of  n» 
nionia,  does  not  form  a  brown  precipitate  of  copper  and  caprie  oxiiU  W 
boiling  with  pota«fa,  unless  the  acid  still  retains  come  of  the  bfr^wn 
with  which  it  is  contaminated.     (Erdmann.) 

ifercuric  SaccKaraif.  —  White  j   reddens  litmna ;    nearly 
(Varry.) 

Saccharaff  of  Silver.  ^  AecorAin^  to  Enlmonn  St  Hciotx,  uccharic 
not  prfcipiute  nitrate  of  silver,  even  with  the  *id  of  btftt;  but  occordiog^  in  Vurf, 
prccipitaLioD  takes  place.  —  Bibaaic  saccbarate  of  ammonia  or  potash  lid 
to  a  concentrated  solution  of  nitrate  uf  silrer,  throws  down  a  white  mUt 
(Erdmann),  from  which  the  wash-water  extracts  a  soluble  salt,  and  wwm, 
when  boiled  with  tho  liquid,  reduces  the  silver,  with  formation  of  car^onfl 
and  oxalic  acid.  (Erdmann.)  The  pure  potash-salt  doee  not  redoes  a 
solution  of  nitrate  of  silver,  even  at  the  boiling-  be^  and  pmripilalci  A 
only  when  highly  concentrated;  tho  precipitato  tlwn  formetl  coaaiita  «f 
thick,  white  curdy  flakeij,  which  increase  on  nddition  of  ammoiua,  hU 
crystallise  from  solution  in  hot  water.  (Liebig.)  The  precipitate  ooe- 
I  sists  uf  white  flakes^  which,  when  recently  precipitated,  diasolrc  in  a  laf;gv 

:  quantity  of  hot  water,  but  when  boiled  with  water,  are  ooATtrtod.  nfto 

I  easily  washed  crystalline  hunins,  which  diasolre  sparingly-  in  eold  mMP; 

do  not  blacken   by  exposure  to  light,  and  whoso  solution   in  mmmimm 
deposits  a  silver  specDlam,  slowly-  in  the  cold,  <^Qick.ty   wb« 
(Heinti.) 


ACID.  5^3 

Dried  over  oH  ttf  vitriol  aitAe  '  tr^f. 
ordiway  temperature, 

12  C  72    .„.     16"99    16-79 

8  H 8    ....      1-88    1-93 

2  AgO ....-  232    ....    SO-94     54*34 

14  O 112    ....    30-19     26*94 

C»H»Ag»0" 424    ...  10000    10000 

Saoohario  acid  mixes  with  etlcohol  in  all  proportion  (Varry),  readily^ 
(Heiatz);  dissolves  sparingly  in  ether j  oven  at  the  boiling  heat;  ia  in«- 
solublo  in  oold,  and  yerj  sparin^y  solable  in  boiling  oil  of  turpei^ 
tine.     (Varry.) 

Saochario  acid  does  not  form  any  compound  ether.    (Heintz.) 


Oxyamidogen-nttclius  C'Ad'HK)". 

Mncamide. 
C"N»H»0"  =  C»Ad»H»0^0». 

Malaguti.     (1846.)     CompU  rend.  22,  854. 

By  mixing  macic  ether  with  aqueoas  ammonia  (p.  511). 

Crystallises  from  the  aqueous  solation  on- cooling  in  colourless  micro- 
scopio  rhombic  octohedrons,  oonyerted  into  tables  by  trancation;  of  sp.  gr. 
1-589  at  13-5°;  tasteless. 

The  crystals  turn  brown  at  200'';  giro  off  a  large  quantity  of  water 
at  208°;  soften  and  melt  at  220°,  and  give  off  from  that  point  to  240°,— 
at  which  temperature,  charcoal  and  paracyanogen  remain, — water,  bipyro- 
mucamide  (x,  405),  carbonic  acid  and  carbonate  of  ammonia.  —  The 
crystals  heated  with  water  in  a  sealed  tube  to  between  130°  and  140**, 
dissolre  as  mucate  of  ammonia.— Their  boiling  aqueous  solution  added  to 
neutral  acetate  of  lead  mixed  with  ammonia,  throws  down  ammoniacal 
macate  of  lead  (p.  508).  —  The  same  solution  added  to  ammoniacal 
nitrate  of  silver,  throws  down  a  specular  deposit  of  silrer. 

The  crystals  dissolve  sparingly  in  boiling  water,  and  separate  there- 
from on  cooling.  —  They  do  not  dissolve  in  alcohol  or  in  ether. 
(Malaguti.) 


T  Appendix  to  Mucic  Acid, 

Acid-    C«H*C!1K)«. 
LiBS-BooART.    -Compt.  rend.  43,  391;  Ann.  Pharm.  100,  325. 

I'ormatum,    By  the  action  of  pentachloxider  of  phfiephoms  on  mucio 
aoid: 

CUH»0«  +  2rci»  -  C»Hfa«0»  +  ZHCI  +  4H0  +  2P(K!F; 
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Preparation,  An  intimate  mixture  of  2  At.  pentacliloride  of  phos- 
phorus and  1  At.  muoic  acid  is  introduced  into  a  gloss  retort  and  heated 
in  tbo  oil-batb  to  IGO"*,  but  not  higher.  Brisk  action  then  take.s  plsco  at 
100*',  attended  with  copious  evolution  of  hydrochloric  aciil,  and  after  a 
while  the  contenta  of  the  rotort  assumed  a  somewhat  brownish  colour. 
The  retort  is  then  to  be  remoTed  from  the  i)il-bath,  and  left  t<i  cool;  water 
added  to  decompose  tbo  rcmaiuing  pentachloride  of  phosphorus,  the 
retort  being  iramereed  in  cold  water  to  prevent  too  great  a  riso  of  tem- 
perature; tlie  contents  poured  into  a  basin,  and  mixed  with  sufficient 
lime-water  to  produce  alkaline  reaction;  the  mixture  then  heated  to  the 
boiling  point,  and  the  liquid  after  filtration,  left  to  evaporate  in  a  warm 
place.  It  then,  after  a  few  days,  deposits  crystals  of  tbo  lime-salt 
C"CPH'Ca'0'j  and  on  trcatinc  the  solution  of  these  crystals  with  actUte 
of  lead,  and  decomposiug  the  resulting  lead-salt  with  sulphuretted 
hydrogen,  the  acid  C*^H*CI*0*  is  obtained  m  extremely  beautiful  cryetaU. 


12  C   

Add. 
72-0    . 

..     3415 

»       1-89 
..     33-61 
..     30-35 

Llea-Bodut. 

33tl8 

4  H  

40     . 

1-97 

2  a 

BO  

70-8     . 

6i0     . 

.■^4-05 

,     30-10 

12  C   

210-8     . 

Silverman. 

..    ..      720    . 

..  100-00 

..     lfi-9fi 
0-47 
,.     50-80 
..     16-70 
..     1507 

100  00 

U»-Bodirt. 
.    .       1G*79 

2  H  

20     . 

0-51 

2Ak 

2  CI  

2160    . 

70-8    , 

50-70 

IG-G4 

8  O  

G4-0     . 

15-3t> 

C'=CFH'Ag^( 

>»   ....  424  8     . 

..  100-00 

lOOOO 

byCl 


The  add  might  be  regarded  ag  comeaic  ncid  (p.  382),  in  which  2  At.  O  arei 


The  solution  of  the  lime-salt  has  no  ection  on  polarised  light  (Liea-Bodart). 


2,  ChloropyromucyL 
C"H*C10*. 

LiEs-BoDART.    Ann,  Pham,  100,  327. 

Obtained  by  the  action  of  pentachloride  of  phosphorus  on  pyromucic 
acid: 

C»H<0«  +  PCI*  =  C*'H»C10'  +  HCl  +  PC1«0«. 

Strongly  refracting  liquid,  which  boils  at  170",  amelU  Uko  chloride  of 
benzoyl,  and  oxcitos  teara  but  not  coughing. 


IOC    „.. 

3  H  

a  .„ 

A  0  

..    600 
..      30 
..    35-4 
..     32«0 

....     46O0 
....       2-29 
„.    8717 
....     24-54 

Li«i-Bod«rt. 

45-71 

2-3« 

27"3S 

24-58 

C»'H»C10* . 

..  130-4 

....  10000 

10000 

B&SE  OBTAINED  FROM  CRATININE.  525 

The  componad  placed  under  a  bell-jar  near  a  basin  contaiuing  water^ 
|;radually  evaporates,  and  tlio  liquid  remaiuiug  in  the  basiu  louvcd  pyro- 
mncic  acid  when  evaporated: 

C'H'CIO*  +  2H0  =  HCl  +  Om*0^. 

With  ammouia  it  immediately  forms  pyromucamide  (x,  405): 

CWH'CIO*  +  Nff  -  HCI  +  C'NU^O*. 


IT.  Aio-nucUus  C'»N»H^O«. 

Base  obtained  &om  Gratinine. 
C^N'H^O"  =  C?*N«H''0*,H». 

Dessaignes.     Compt.  rend.  41,  1258;  Ann.  P?tarm.  97,  341. 

Formation.     By  the  action  of  nitrons  acid  on  cratluiue  or  oreatlao: 
2C^N3H70'  +  UO  «  C"K«H»0«  +  4C0'  +  4HO. 

cratioine. 

Frepiiration,  When  nitrous  acid  gas  is  passod  into  an  aqueoui)  eolu- 
tion  of  cratinine,  effervescence  takes  place  (arising  from  escape  of  carbonic 
acid);  the  liquid  soon  becomes  brown  and  afterwards  turbid,  and  after 
some  hours  deposits  a  considerable  quantity  of  small  yollowisli  crystals, 
which  become  thicker  by  continued  immersion  in  the  mother-liquor. 
These  crystals  are  the  nitrate  of  the  base ;  and  on  treating  their 
solution  with  ammonia,  the  base  is  precipitated  in  the  form  of  a  whito 
amorphous  powder,  which  may  l>e  washed  with  water  ami  dried.  The 
mother-liquor  of  tho  crystals  of  the  nitrate,  also  yields  a  certain  quantity 
of  the  free  base  when  evaporated  over  lime  under  a  bcll-jai.  •— 'A  small 
quantity  of  tho  freo  base  is  also  obtained  by  tho  action  of  nitrous  acid 
upon  creatine. 

PropertUs.     Light,  coherent,  friable,  white  mass,  tho  powder  of  which 
is  soft  to  the  touch  and  becomes  oloctrio  by  friction.     Tastolo&s. 

De&saisnes. 
1«C « 7t    ....    53-64    - 34« 

6  K 84    .M.    39*29    « 3814 

10  H™ 10    ....      4-67    ft-24 

6  O  „ 48     ....     22-40     22-16 

C«N*H'<'0«   ....  214     ....  100-00     lOO'OO 

Decompoiilions.  Tho  base  heated  to  100°  with  hydrochloric  ncid,  is 
readily  decomposed,  yielding  oxulic  acid,  chloride  of  aumoniom,  and  a 
cryatallino  substauco  containing  C'N'H'O': 

C'N'U'O'  +  8H0  -  C^U'O*  +  4N11'  +  C*H-0'. 
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Comhinni'mis.  The  base  is  insoluble  in  water.  It  diBsoUcB  in  dilate 
acids  when  peutly  heated,  nnd  the  aolntiona  on  cooling  yield  well  cxyital- 
lieeJ  and  sparingly  eoluUe  salts. 

The  hjilrodtlvrale  forius  short  deeply  striated  priBms. 


24  C    M.,... «.  l^^"© 

12  N   ^....   168*0 

29  H   „. 29*0 

3  CI 106'2 

IB  O m'O 

2CttN«HWO«,3HCl  +  6Aq...  501*2 


24'40     25-49 

28-40     27-40 

4*90  ..^...,       5-50 

17-90     17-95 

24-40     23-67 

100-00     100-00 


Platinum- salt.  —  Largo    crystals,    which    dissolve    in     water     wilfc 
tolerable  facility. 


24  C  ~ 144*0 

12  N  „ - 168-0 

29  H 29-0 

3  Pt «. 297-0 

9  CI ^ 318-6 

18  O  « „ 144'0 

2Ci2N«U'^<y,3HCI,3PtCP  +  6Aq  1090*6 


Pfwigmw. 

13-08    « UH>6 

15-27 

2-63     2*83 

96-99    2«'34 

28-95     -.     29*31 

1308 

100-00 


The  compound  obtained  by  the  aiction  of  hydroolilorio  acid  at  100°  oa 
tiie  base  C''^N"H*"0\  crystallisee  in  long  shining  prisms  or  lamino;  ih- 
Bolreu  filowly  in  cold  water,  readily  in  hot  water,  and  with  toWnUo 
facility  in  ctlier;  Itofi  a  disa^oeablc  metallic  taste;  is  fusible;  ntay  b« 
volatilised  without  decomposition;  bnme  with  flame  and  without  readoi; 
is  slightly  acid  to  test-paper,  and  does  not  precipitate  the  salts  of  lni% 
baryta^  lead-oxide,  cupric  oxide  or  zinc-oxide,  —  or  in  dilate  solntioBf 
nicrcnric  chloride  or  nitrate  uf  silver ;  bat  in  somewhat  concontrnted 
solution,  it  prccipitniefi  nitrate  of  silver  and  mercarous  nitvate.  It  ii 
identical  with  the  sub^itanco  which  Liobig  found  to  accompany  sarcodino 
in  small  qnantity  (ix,  432;  Ann.  Pkmrm,  S2,  aia) 


fl  C«.-« 48 

8N    „.  28 

4H    4 

6  O 48 

C*Nni*0«  « 128 


De9»aigaefl. 

37'50 3761 

21-88 tVhl 

S-12     „ S'«9 

3750    S713 

100-00    „ 100-00 


Addenda  to  the  Amylene-Beries. 


1.  Chioride  of  Yaleryl,  C"H»0'C1.  —  Obtained  by  the  action  of  oxy- 
cbloride  of  phuspborus  on  valerate  of  soda ;  also  by  the  action  of 
terchloride  of  pLospborus  on  monobydrated  valerianic  acid: 

3C10HWO*  +  2PC1»  =  3CWH»0=C1  +  3HC1  +  2P0». 

Colourless  very  mobile  liquid^  of  sp.  gr.  1*0005  at  6°.  Boils  between 
115°  and  120°  under  a  pressure  of  750  mm.  Fames  in  tbe  air.  Decom- 
posed by  water,  yielding  hydrocblorio  and  valerianic  acids.  (Moldenbauer, 
Ann,  Fharm.  94,  102.     Gerbardt,  Traite  de  Chimie  organiquet  vr,  975). 

2.  Br<mule  of  VaUryl,  C"H»0*Br. —- Obtained  by  tbe  action  of  ter- 
bromide  of  pbospboros  on  valerianic  aeid.     Liquid  boiling  at  143°. 

3.  Trihasic  Photphite  of  Amyl,  3C"H"0,P0*.  —Obtained  by  acting 
upon  amylate  of  sodium  with  terchloride  of  pfaosphorns  in  tbe  same 
manner  as  for  the  preparation  of  the  correaponding  ethyl-compound 
(ix,  359). 

Neutral  oily  liquid,  having  a  very  offensive  odour,  even  more  disa- 
greeable than  that  of  the  cthyl-oompound,  and  more  easily  decomposed 
oj  heat     It  boila  at  236°  in  an  atmosphere  of  hydrogen. 

Railton. 

30  C    1800    ....     61-56    61-29 

33  H    33-0     ....     U-29     11-43 

3  O   24-0     ....       8-21     8-48 

P0>   55-4     ....     18-94     18-80 

aCiOHHO^PO*    ....  292-4     ....  10000    10000 

The  compound  is  insoluble  in  water,  but  dissolves  in  alcohol  and  in 
ether.  (R.  Railton,  Chem^JSoc.  Qu.  J,  vii,  219.) 


ERRATA- 


)Bge. 
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55  . 

...  15  fcoTB  top                for  SO' 

Rfld  2SO>. 

192  . 

...  11       - 

,  Cl^ 

„     C"Cl-. 

242  . 

..  17      — 
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486  . 

...  22      - 

,  VKfi 

„     (UW)«. 

507  . 

2  from  bottom           , 

,  C«H^O» 
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EPOR 

or 

THE    TENTH   ANNIVERSARY   MEETING 

or  TBB 

CAVENDISH  SOCIETY. 


HF  Armiversary  Meeting  of  the  Cavendish  Society  for  the  year 
1857,  was  held  at  the  rooms  of  the  Chemical  Society,  No.  5, 
Cavendish  Square,  on  Monday,  the  2nd  of  Mtu^h,  at  three  o'clock 
in  the  afternoon. 

The   Chair  was    taken    by  TnoMAS    Obah&m,   Esq.,   F.R.S., 
FaESiD£:<iS  who  euUcd  upon  the  Secretary  to  read 

THK  REPOKT  OF  TUK  COUNCIL. 

"  In  prcsentinR  the  Tenth  Annual  Ri-port  to  the  Moml>ers  of  the 
Cavendish  Society,  the  Council  think  the  oceasiuu  a  .<^uital}1c  one  fur 
referring  to  the  ol^'ectA  for  which  the  Society  wan  instituted  and 
briefly  rcvicwinj^  t)ie  result*  of  its  labours.  The  first  proposition 
for  the  establishment  of  this  Society  was  made  in  1846,  when  a 
Frovi*<ional  Committee  was  formed  for  making  known  and  carrying 
into  effect  the  objects  of  the  AMiociatiou.  It  wns  felt  that  a  new 
motive  power  was  required  to  bring  the  results  of  the  most  eminent 
labourers  in  the  departments  of  Chemistry  and  the  ulliod  sciences 
in  different  parts  of  the  world,  within  the  reach  of  those  who  wero 
engaged  in  the  pursuit  or  application  of  Chemistry  in  this  country. 
Valuable  foreign  works  existed,  relating  to  the  Science  of  Ciiemistry 
and  its  applications,  of  which  there  were  none  equally  comprehen- 
sive in  our  language;  and  the  reproduction  of  such  works  in  a  fomi 
nccessible  to  tlie  majority  of  Kngli^h  Chemists  was  one  of  ttic  chief 
objccta  contemplated  in  the  estAbli**hraent  of  the  Cavendish  Society. 
In  proposing  to  accomplish  this  design  by  the  formation  of  those 
for  whose  benefit  it  was  intended  into  u  Pubiisltiiig  Society,  it  was 
not  contemplated  that  this  body  should  in  any  degree  sujKrsede  or 
compete  with  private  or  professional  publishers;  but,  on  the  oUicr 
hand,  it  was  thought  probable  that  by  its  efforts  an  increased 
demand  for  scientific  works  would  be  created,  and  that  in  pro* 

fwrtion  as  this  result  should  ensue,  the  necessity  for  its  continued 
abours  would  become  less  apparent,  as  there  would  be  a  stronger 
inducement  for  publishers  to  uudcrtake  the  class  of  works  referred 
to. 


**  The  constitation  of  the  Society  wbs  settled,  and  its  sctifc 
labours  commenced,  in  1848,  Amonfc  the  works  which  were  thon 
projected  were  the  translations  of  Leopolo  Gmelin's  '  Hand-Wk 
of  Chemistry'  and  Gl'stav  Bischof's  "Elements  of  Chemical  and 
Physiciil  Geolo(CT/  both  of  which  works  are  steadily  profjpewn* 
towards  completion.  Added  to  these.  Lchmaxn's  *  rhTwolofrtcd 
Chemistry  *  and  other  works  of  less  extent,  make  the  Iihi  of 
hooks,  produced  by  the  Society  in  nine  years,  amount  to  twenty 
volumes.  It  was  to  be  anticipated  that  the  production  of  workli 
of  the  extent  and  character  of  those  issued  by  the  Carondi-ih 
Society  would  leave  a  narrower  field  for  further  labour,  and  render 
the  task  of  selecting  new  workis   more   difficult.       Such    n-sulis 

afford  the  be*tt   indication   of  the  measure  of  success  which    has  

attended  the  labours  of  the  Society.  But  the  Council,  in  mali^^H 
this  statement,  would  not  have  it  inferred  that  they  have  alrs^^ 
exhausted  the  store  of  matter  available  for  their  purpose.  Then 
are  several  deparraicnts  of  applied  Chemistry  in  reference  to 
which  there  arc  abundance  of  results  not  hitherto  plac^l  in  oa 
eligible  form  before  Knglii^h  readers.  Minerali^r,  Metnlhirgy, 
Agricultural  Chemistry,  and  the  Chemical  branches  of  Physic*, 
are  among  this  class  of  subjects,  and  although  there  np|>cun 
to  be  some  difficulty  in  getting  the  results  required  ia  tbt 
form  that  would  be  most  satisfactory,  it  is  htiped  tliat  tbii 
difficulty  may  be  overcome.  Among  works  on  Metallur;rj-,  a 
recently  published  treatise,  by  Professor  Plattkub,  on  ihf 
Roasting  of  Ores,  has  been  favourably  reported  on,  and  is  oov 
under  the  consideration  of  the  Council. 

*'■  Some  delay  ha^  occurred  in  the  completion  of  PBoressos 
Bischof's  work,  the  third  and  concluding  volume  of  whicb  eihoald 
have  appeared  last  year.  I'his  bus  arisen  from  the  indispoMiion  of 
the  author  who  has  been  suffering  from  inflammation  of  the  evt^ 
but  it  is  trusted  that  this  cause  will  not  further  interfere  with 
the  preparation  of  the  remaining  part  of  the  work. 

*'  Mh.  Watts  is  uninterruptedly  proceeding  with  the  transUtioa 
of  Omklin's  *  Hand-book  of  Chemistry.*  the  eleventh  volume  of 
which  is  now  in  the  press.  The  German  editors  of  this  work  an 
also  making  steady  progress  with  the  new  German  edition,  sn  that 
there  seems  to  be  no  probability  of  any  delay  occurring  in  the  pro- 
duction of  at  least  one  volume  a-year  until  itx  final  completion. 

**  Tlie  extension,  from  year  to  year,  of  the  works  produced  br  the 
Soeii'ty,  of  many  of  which  there  is  always  neceM«riIy  a  coiisidcrabls 
stock  on  hand,  and  the  regulations  which  have  fVom  time  lo  lims 
been  mode  for  facilitjiting  the  accession  of  new  Subscrilicrs  wiihout 
obliging  them  to  take  incomplete  sets  of  the  works,  having  greatly 
increased  and»coniplicated  tlie  labour  attending  the  distribution  of 
the  books,  the  Council  ha%e  appointed  Mn.  Hahuison.  lliKiksrlirr, 
of  59,  Pall  Mall,  their  Agent  for  attending  to  this  duiv,  and  ther 
trust  this  arruni;enienl,  which  involves  no  additional  rx*(>enfte  in  the 
manngLmcut,  will  contribute  to  the  convenience  of  Mcmlivn  and 
the  advantage  of  the  Society. 
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It   was  resolved — 
"That  the  Report  just  read  be  reoeived,  approved,  and  a^mted." 

The  Meeting  then  proceeded  to  the  election  of  Officers  for  the 
ensuing  year,  and  the  following  Gentlemen  were  dedaied  to  have 
been  duly  elected : — 

Prdfittnt. 

ThOIUB  OaAKAK,  F3.S. 


PaonssOB  Bauni,  F.B.S. 
Eabl  ot  BtTKLnroTO^,  F.B.S. 
Sia  Jaios  Culsk,  H.D,  F.B^ 
Wai^txb  Catnc,  F.B.S. 
JoHir  Datt,  M.D.,  F.B.S. 
CHAai.na.B.DAvaB!rT,  X.D^  F.R.S. 
HiCHAsi.  Fasasat,  D.C.L.,  FJLS. 


Jomr  OaARAx.  Ssq. 

Ha5BT  BxAuicoR   Lwnar,  ]f.D^ 

FJLS. 
W.  A.  Miuxa,  M.D,  F.B.a 
Paomsoa  Wexat8to5X,  F.BJi 
OoLOinKL  PaiUF  Toaxs,  F.B.a. 


O.  B.  BrcKTOjr,  F.C.S, 

DuaAU)  Cakfbell,  F.CS. 

PHn.17  Jahxs  Chabot,  H.A.,  F.CS. 

Ret.  I.  P.  Dalb. 

Wahhek  De  la  Bitb,  Ph.D.,  F.R.S. 

W.  FEBorsojc,  F.C.S. 

J.  H.  GitBEBT,  Ph.D,  F.C.S. 

JoHX  Haix  Gladatomb,  Hi.D.,F.R.S. 


Cotmrfl. 

A.  W.  HoncAVH,  LL.D.»  F.B.S. 
Hebbt  Lbthzbt,  H.B. 
W.  Odlikg,  M.B.,  F.C3. 
Tbejthav  Rebeb,  Eaq. 

AI.FBED  SXBE,    F.R.Sw 

Jomr  STB5H0C8E,  LL.D..  F.R.9. 

B.  D.  THOMBoy,  M.D,  F.R.S. 
A.  W.  WiiiiAMSOir.  Ph.D,  F.B.9. 


CrruCurer. 

Qeorob  Pixoir  LoKOSTAFF,  M.D.,  9,  Upper  Tbamet  Street. 

i>ecretxrs. 

Thbophilub  Redwood,  Ph.  D.,  19,  Montngne  Street.  Ro«dl  Squn, 
and  17,  Bloomsbury  Sqoue. 


CoUtrtox* 

Mb.  ^oxas  M'est,  32,  Sobo  Sqnutt. 

flffrnt  for  tfyt  BUtrautfon  of  3BooU,  tfv 
Kb.  Habbzsox,  59,  Paix  Hall. 


It  was  resolved — 

"That  Henbt  Pollock,  Esq.,  Pbopessob  Ra.k8at»  and 
Db.  Roscoe,  be  appointed  Auditors  for  the  ensuing  year." 

The  following  Resolutions  were  unanimously  adopted:— 

"  That  the  thanks  of  the  Meeting  be  given  to  the  Pbb* 
siDENT,  Tbeasvbeb,  and  Council,  for  their  serrioes  to  the 
Society." 

*'  That  the  thanks  of  the  Meeting  be  given  to  the  Honobaby 
Local  Sbcbbtabies  for  their  serrices  to  the  Society.'* 

**  That  the  thanks  of  the  Meeting  be  given  to  the  Chemical 
Society  for  the  use  of  their  rooms  on  the  present  occasion.*' 

The  Meeting  was  then  adjourned. 

THE0PHILU8  REDWOOD,  Secbetabt, 

19,  Montague  Street,  Russell  Square^ 
and  17,  Bloomsbury  Square. 

Uabch  2in),  1867. 


OBJECTS,  &c,,  OF  THE  CAVEKDISH  SOCIETY. 


The  Cavendish  Society  was  iiuttituted  for  the  promoticii  of 
Chemistry  and  its  allied  scieiices,  by  the  diffbsion  of  the  literature 
of  these  subjecto. 

The  subscription,  constitutiog  membership,  is  one  gmsea  a-vesr, 
to  be  paid  in  advance;  and  the  subscription  becomes  doe  on  the 
1st  of  JUmuary  of  each  year.  A  member  is  entitled  to  a  copj  of 
every  book  published  by  the  Society  for  the  year  for  which  he  fau 
subscribed,  but  no  member  can  receive  the  Socie^*s  publicatioai 
until  his  subscription  has  been  duly  paid. 


WORKS  OF  THE  CAVENDISH  SOCIETY. 


1848. 
1.— CHEMICAL  KBPOBTS   AKD    MEMOIBS.     Edited  by  Taoitf 
Q&AHAK,  F.BK    (Out  of  Print.) 

SL—HANB-BOOE  OF  CHKMISTBT.  By  Leopold  Oxxuv.  nui- 
lated  by  Hmbt  Watts,  B.A.,  F.O.S.     VoL  I. 

1849. 

a— HAKD-BOOK  OF  GHSIOSTBT.    By  Leopold  Qkeum,  YqL  IL 

4.— HAin>-BOOK  OF  0HEMI8TRT.    Bt  Leopold  Gkius.    TqL  IIL 

5.— THE  LIFE  AND  WORKS  OF  CAVENDISH.  ByDr.GiOMS 
Wiisox. 

1850. 

6.— HA^^)-BOOK  OF  CHEMISTRY.    By  Leopold  Gmklis,    Vol  IV. 

7.— HAND-BOOK  OF  CHEMISTRY.     By  Leofold  Gmklis.    VuL  V. 

1851. 

8.— PHYSIOLOGICAL  CHEMISTRY.  By  Profespob  L«hmi5T. 
Translated  by  George  E.  Day,  M.D.,  F.R.S.  Vol.  I.  {OuiJ 
Print.) 

9.— HAND-BOOK  OF  CHEMISTRY.    By  Leopold  Gmelis,     VulTI. 

1852. 

10.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  G>ieli5.  VuL  TIL 
lOrganio  Chemistry,  Vol.  I.) 

U.— PHYSIOLOGICAL  CHEMISTRY.  By  Professor  LEnMixs.VoMl 

li— ATLAS  OF  PL.\TES  relatisq  to  PHYSIOLOGICAL  CHE-MIS- 
TRY.     By  Dr.  Otto  Fcnke. 
^Supplement  to  LEHMi 55*1}  Phtsiolooical  Chemibtrt.) 

18,53. 

13.— HAND-BOOK  OF  CHEMISTRY.  By  Leopold  Gmeli.^.  VoLVIIL 
^Onranio  Ohemistir,  VoL  II.) 

14.-ELKMKNTS  OF  CHEMICAL  AND  PHYSICAL  GEOLOGY  Bt 
Pbofcs^oe  BiscHor.     VoL  I. 


1864. 

16.— THE  LIFE  AND  SCIENTIFIC  RESKARCHES  OP  DALTON. 
By  De.  W.  C.  Hbset,  F.R.8. 

16.— PHYSIOLOaiGAL    CHEMISTRY.      Bj    FRorxasOB    Lmbuakjs, 

Vol.  III. 
17.— LAURENT'S  CHEMICAL  METHOD.    Translated  by  Wm.  Odluto, 

M.B. 

1865. 

18.— HAND-BOOK  OP  CHEMISTRY.    By  LropoiiD  Gmemk.    Tol  IX. 
(Organic  Chemistry,  Vol.  III.) 

19.— ELEMENTS  OP  CHEMICAL  AND  PHYSICAL  GEOLOGY.    By 
FaorBssoB  Buonor.    Vol  II. 

1866. 

20.— HAND-BOOK  OP  CHEMISTRY.    By  Lkoivl©  Okelut.    Vol  X. 

(Oi^anio  Chemistry,  Vol.  IV.) 

21. — A  second  book  for  this  year  will  be  issued. 


GHEBaCAL  REPORTS  AND  MEMOIRS.  Edited  by  PaorsssoB 
Gbahah.    This  work  is  out  of  print. 

GMELIH'S  HAKD-BOOE  OF  CHEMISTRY.  Translated  and 
Edited  by  Henet  Watts,  B.A,,  P.Ca 

Members  of  the  Cavendish  Society,  or  others  through  a  Member 
of  the  Society,  may  obtain  one  or  more  copies  of  the  first  Six 
VOLUMES  of  this  work,  comprising  the  whole  of  the  Inorqakxo 
Chemistkt,  for  a  Subscription  of  two  guiwkas. 

Members  may  also  hare  for  one  year's  subscription  the  Setbnth 
AND  Eighth  Volttmes  of  Gmemn's  IIami>-book,  which  are  the 
first  two  volumes  of  the  part  trouting  of  Organic  Chbhistrt. 

The  Ninth  volume  of  the  Haud-bouk  is  the  first  of  the  books  for 
1855. 

LEHMAHN'S  PHYSIOLOGICAL  CHEMISTRY.  TnuuOatedand 
Edited  by  De.  0.  E.  Dat,  F.R.a 

The  First  Volume  of  this  work  is  out  of  print.  There  still  remain  a 
sufficient  number  of  copies  of  the  Second  and  Third  Volumes,  and  of 
Dr.  Otto  Funke's  Atlas  of  Fhysiolo^oal  Plates,  for  supplying  Ihooe 
members  who  have  not  completed  their  sets. 

BISCHOFS  ELEMENTS  OF  CHEMICAL  AND  PHYSICAL 
GEOLOGY. 

The  First  Volume  of  this  work  having  been  issued  for  the  year  1853, 
in  conjunction  with  the  Eighth  Volume  of  Gmelin's  Chemistry,  members 
who  do  not  possess,  and  do  not  desire  to  subscribe  for,  the  previous 
volumes  of  Gmelin,  may  have  the  Life  and  Works  of  Cavendish  instead 
of  the  Hand-Book  of  Opemiatry,  as  the  second  book  for  that  year.  Or 
the  First  and  Second  Volumes  of  Bischof  s  Qeology  may  be  had  for  one 
year's  subscription. 


*«*  Applications  for  the  books  of  the  Society,  or  for  information 
relating  to  them,  are  to  be  made,  if  by  letter,  to  the  Secretary,  or 
personally  to  Mr.  Hanison,  59,  Pull  Mall. 


^^^^^B      ^onorar2>  Local  Secretaries.        ^^M 

^^M              Aberdeen— Dr.  R.  tUttifty. 

ifexftam— John  Nlcholun,  Esq.             J 

^^B              ^an^ury—Thomw  Becslcy,  Eaq. 

UoTMham—Y.  Snelling,  Esq.             ^^B 

^H                6aih-3.  P.  Tylee,  teq. 

//u/i— Thnmu  J.  Smitli,  Eftq.            ^1 

^^M              Bathgate— J %meB  Young.  B«q. 

Leamington— S.  A.  Sondall.  Esq. 

^^m              B€ixl<9~W,  £.  Crowfoot,  £»l. 

/,eerf#-W.  8.  Ward,  Eaq. 

^^B                 Bedford— y>.  DIower,  Esq. 

LeMMtev-J.  11.  SUIlard.  Xk). 

^H              £e{r<Ml-Dt.  J.  F.  Hodges. 

^^1j.  B.  Edwards,  Ph.  D. 

^^H                ^innin^Aain— George  Shftw,  Baq. 

^^m              Budmin—Jy.  P.  TyerzoAD.  Esq. 

tlandilo—K  MoiKan,  Esq. 

^^1               Boiton—H.  H.  Wftttton,  £»q. 

^      .    .        ,Joha  Otabam.  Bki.  ^H 
1  JaiDM  Wooltpy.  E«4»^H 

^^H               ^ra^/ori/— Robert  Parkinaoa,  Pit,  D. 

^^1               Brujhton—V.  Buwc,  Esq. 

.YcalA— Walter  Ilibbert,  Eaq.                 J 

^^H                BrUol—Wm.  HerapAth,  ^. 

2fewctuttlr-itH-Tifne — Bd^anin   GII»^^h 

^H               rofflftrirfof— W.   U.  MiUcp,  Esq., 

pin.  Eaq.                                        j^H 

^H                   M.A.,  F.R.8. 

Kcwpori  (AfomnoNiAaAirr)— EUena-^^ 

^^H               Car/M/«— Dr.  H.  Loudale. 

Mr  Bogera,  Eaq.                                 1 

^H               ChesUr-R.  D.  Grindlcr.  Esq. 

A^'onrurA—Edward  Arnold,  E«].      ^H 

^^m                Cti/ion—Q.  p.  Schjkcht,  Eaq. 

ATotfiM^Aarn— Joeeph  White,  Ewj.    ^H 

^^H               Cork — Tbomu  JcDDiuga,  Esq, 

0:t/brd—Ncvll  Story  MA*.kcljne.Eiq.       ] 

^^H               Covctttrjf—T muc'iB  W^ley,  1^. 

PlffmoutJi—J.  Prideaox,  F.tH\.            ^J 

^H                Derby -Hr.  A.  J.  Bcmaya. 

Portgrnvutk^yr.  J.  Hay,  £tq.           ^H 

^H                Du^i/iii— Dr.  J.  A|ijulia. 

SUAndrev'ji—Dr,  0.  E.  Day,  FJEJS. 

^^B                Dudley— IL  liolliur,  Ksq. 

Si.  HtUne  (Za»c.)— JuncaSfaabka. 
E«q. 

^^1                Pirin/n««— W.  A,  P.  Bix>wq«.  Esq. 

^^H               i>ur/tii>n— William  Clark,  E«q. 

Sh^«(d—J.  W.  Slater,  E«|. 

^H                £dinburah-UT.  Geo.  W  Mftoa,  P.lt3.E. 

**fiwMrt»H/>/o»i— W.  B.  Kandall.  Ibq. 

^^H               iSrcter— George  Cooper,  Eeq. 
^^H               /VtrMAdw— W.  Novubom.  Eeq. 

A'ouM  £AtWd:»-Jahn  A.  Utmat,  8a^ 

^f^)ol6nV^^  ^George  EdmoodMB, 
Eaq. 

^H               Oalway—Dr.  T.  H.  Bowney 

StraMta—Xh.  Thomaa  Williaiaa. 

^^m               Ot4Uffow—yi'$}Uv  Cram.  F^.,  P.R.S. 

Woiv^hftmptfni — B.  Walker,  bq.  ^H 

^^m               Oo»port—DT.  W.  Lindaaj.  R.N. 

Worc(9trr-  W .  Perriaa^  Eaq.           ^M 

^^1                 (^urriMfy— Dr.  E.  Uoakiiu,  P.R.& 

Tori— W.  0.  Procter,  B>q.             ^H 

^H               llaiyfax  -  John  W.  Oariidt.  U.D. 

1 

^^^ft 

^1 

^^^^B                              JTew  rori— Henry  Bail 

liere.  F^.,  21)0.  Broadwaj.                    ^^ 

^^^H                              P/nVnc/WpAia— WUIiani 

Procter,  jun.,  Eaq. 

^^^^H                              Cambridge— iahu  Bartlt 

;lt,  Eaq. 

aa.  St  MAariM*!  La>cB.  WXL 
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